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General and Physical Chemistry. 


Influence of Ultra-red Characteristic Frequencies on the 
Coefficient of Refractivity in the Visible Portions of the 
Spectrum. J. Wimmer (Physikal. Zeitsch., 1918, 19, 483—486). 
—A mathematical paper, in which it is shown that the relationship, 
which may be deduced from the Drude theory and the work of 
Dehlinger, may be used to calculate the influence of the ultra-red 
characteristic frequencies on the refractive index in the visible 
region. Further, the relationship gives a picture of the nature of 
the vibrations to which the characteristic frequencies are due. Cor- 
responding with the / relationship for solids with two atoms or 
atomic groups in the molecule, a similar & relationship may be 
deduced by analogous methods for liquid substances with three 
atomic groups as origin of the ultra-red characteristic frequencies. 
In the case of monohydric alcohols, it is shown that in the ultra-red 
absorption spectrum the wave-lengths of the superposed harmonic 
absorption region are related as the roots of the masses of the 
vibrating atomic groups. J. F. S. 


Origin of Spectra. J. C. McLennan (Proc. Physical Soc., 
London, 1918, 31, 1—29).—The Guthrie lecture, in which the 
modern views of spectroscopy are discussed along with the methods 
of determination of spectra in the extreme ultra-violet. J. F. 8S. 


Fundamental Frequencies in the Spectra of Various 
Elements. J.C. McLennan and H. J. C. Ireron (Phil. Mag., 
1918, [vi], 36, 461—471).—It is shown that when zine and cad- 
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mium vapours respectively are bombarded by electrons the kinetic 
energy of which is gradually increased, monochromatic radiation is 
suddenly emitted by the vapour when the impact voltage is that 
given by the quantum relation for the frequency v=(1°5,S) —(2p,). 
When the impact voltage is increased beyond this amount, no addi- 
tional radiation is observed until that corresponding with the fre 
quency v=(1'5,S)—(2,P) is applied. When these conditions are 
realised, the wave-lengths, the frequencies of which are given by 
v=(1°5,S)—(2p,) and v=(1°5,S)—(2,P), are then recorded on the 
plates. It is also shown that when a bunsen flame is fed with the 
vapour of zinc, it is possible to obtain monochromatic radiation of 
wave-length 4=3075°99 A.U. The evidence adduced, to show that 
the series of wave-lengths given by v=(1'5,S)—(m,P), is probably 
fundamental from the point of view of electronic vibrations within 
the atoms of the elements mercury, zinc, cadmium, magnesium, 
calcium, and probably strontium and barium. J. F.S. 


Ultra-violet Spectra of Magnesium and Selenium. J. C. 
McLennan and J. F. T. Youne (Phil. Mag., 1918, [vi], 36, 
450—460).—The spectra of magnesium for (a) the spark in air, 
(6) the are in air, and (c) the arc in a vacuum have been investi- 
gated in the region A=2852°22 A.U.—aA=2000 A.U., and some 
fifty-eight new lines have been observed. The existence of the line 
A=2026 A.U., first mentioned by Saunders, has been confirmed, 
and considerations are brought forward supporting the view that 
the series v=(1°5,S) —(m,p,) has a real existence. Twelve new lines 
are recorded in the selenium spark spectrum between A=2200 A.U, 
and A=1850 A.U. Five lines in the selenium arc have been found 
in the same region. In the sources used no part of the spectrum 
longer in wave-length than A=2200 A.U. was present. The adsorp- 
tion spectrum of selenium metal in the carbon arc has been investi- 
gated and a reversal found at A=1960 A.U., which is the strongest 
line in both the spark and are spectrum. If the absorption of selen- 
ium vapour should prove to be analogous to that of mercury, zinc, 
and cadmium, this would indicate that the two series v=(1°5,S) — 
(m,P) and v=(1'5,8)—(m,p,) for selenium are in the extreme ultra- 
violet. J. F. 8. 


Measurement of the Short Wave-length Portion of the 
Cerium Arc Spectrum in Terms of the International Normal. 
Puitipp Kuen (Zeitsch. wiss. Photochem., 1918, 18, 45—83).— 
The short wave-length spectrum of cerium has been measured by 
means of a concave Rowland grating, 6°5 metres in diameter and 
ruled with 20,000 lines per inch. Cerium nitrate was vaporised in 
carbon, iron, and copper arcs for the purpose, and the spectra 
photographed. Long lists of the lines measured are given, and 
these are compared with the previous measurements of Exner and 
of Haschek and Bakowski. An accuracy of measurement of 0-003 
Angstrom unit is claimed over the range 2518°509 pu—4546-066 pp, 
this being the range investigated. The measurements were made 
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with the second order spectrum. The intensity of the lines is 
indicated, as also is the presence of doublets, reversed lines, and 


broadened lines. J. F. 8. 


The Arc Spectrum of Zirconium, Measured in Terms 
of the International Normal. W. Vaute (Zetisch. wiss. 
Photochem., 1918, 18, 84—137).—The arc spectrum of zirconium 
has been measured by means of a concave Rowland grating 6°34 
metres in diameter and ruled with 787 lines per mm. Zirconium 
nitrate was vaporised in a carbon are and the spectrum photo- 
graphed. Long lists of the lines measured are given over the range 
2285°229 pu—7169°044 uu, and these are compared with the 
measurements of Bachem. An accuracy exceeding 0°005 pu is 
claimed for the stronger lines. The measurements were made with 
the second order spectrum for wave-lengths below 5658 uy and with 
the first order spectrum for larger wave-lengths. J. F. 8. 


Absorption Spectra of [some Derivatives of cycloPropane. 
Emma P. Carr and C. Pautine Burt (J. Amer. Chem. Soc., 1918, 
40, 1590—1600).—In order to investigate further the effect of ring- 
formation on absorption spectra, the authors have examined a 
number of cyclopropane derivatives, their ethylenic isomerides, and 
the corresponding open-chain compounds. The series includes 
(1) methyl y-benzoy!l-8-phenylethylmalonate, methyl 3-benzoyl-2- 
phenyleyclopropanedicarboxylate, and the two isomeric methyl 
B-benzoyl-y-phenylvinylmalonates; (2) methyl anisoylphenylethyl- 
malonate, methyl 3-anisoyl-2-phenyleyclopropanedicarboxylate, and 
the two isomeric methyl §-anisoyl-y-phenylvinylmalonates; (3) 
methyl benzoylphenylpropylmalonate and the isomeric methyl 
benzoyl - 2 - phenyl-3-methylcyclopropanedicarboxylates; (4) ay-di- 
benzoyl-8-phenylpropane, 1 :3-dibenzoyl-2-phenylcyctopropane, and 
1 :3-dibenzoyl-2-phenyleyclopropene. (For preparation of these 
compounds, see Kohler and Conant, A., 1917, i, 566, 568.) 

The authors find that the character of the absorption is closely 
related to the form of linking of the three central carbon atoms, 
and distinct differences in the absorption spectra of the correspond- 
ing cyclic, open-chain, saturated, and olefinic compounds are shown. 
In each series the cyclic substance shows an absorption quite similar 
to that of its open-chain analogue, but in every case the general 
absorption is greater. Evidently closure of the ring increases the 
absorptive power of the molecule. 

Ring-formation in the cyclopropanes causes a shifting of the 
absorption towards the visible end, but to a less extent than in the 
case of the isomeric ethylenic compounds. These facts justify the 
conclusion that the cyclopropane ring is a centre of residual affinity 
similar in character, but intermediate in quantity to that of the 
double linking, and as such can form a conjugated system with a 
carbonyl group in the proper position. 

The absorption spectra of four pairs of geometrical isomerides 


have been determined; in each pair the iscomeride of lower m. p. 
1* 
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gave slightly greater general absorption and the isomeride of higher 
m. p. the greater tendency toward selective absorption. H. W. 


Influence of Substituents of Reactions. III. Influence 
of Substituents on the Colour of Benzene Picrate. Harrwic 
Franzen (J. pr. Chem., 1918, [ii], 98, 67—-80).—The problem has 
been previously investigated in a series of experiments on the rate 
of reduction of substituted phenylhydrazines (A., 1918, i, 456); 
as data can only be slowly accumulated in this manner, the author 
has sought a more convenient method, and has examined the ab- 
sorption spectra of a series of picrates of benzene and its deriv- 
atives. He is led to the following conclusions: A relationship exists 
between the influence of a substituent of the first order on the rate 
of reduction of phenylhydrazine and on the colour of benzene 
picrate; a substituent which increases the rate of reduction of the 
hydrazine deepens the colour of the picrate. The activity of the 
substituent depends on the degree of unsaturation of the atom 
united to the ring carbon atom; depth of colour increases with the 
degree of unsaturation. If the latter is decreased by introduction 
of another atom, the colour becomes brighter. Among the picrates 
of benzene derivatives with substituents of the first order, the meta- 
compounds are always the least and the para-compounds the most 
intensely coloured ; ortho-compounds occupy an intermediate posi- 
tion, and are only slightly darker than the meta-compounds. 

H. W. 


Phenomena of Luminescence in Pyrazoline Derivatives. 
Fritz Straus [with Cart Murrat and W. Heitz] (Ber., 1918, 51, 
1457—-1477).—See this vol., i, 41. 


Chemiluminescence. I. Lirscuirvz (Helv. Chim. Acta, 1918, 
1, 472—474).—A preliminary account of work which is not yet 
completed. 

Organomagnesium compounds of the type RMgX are very suit- 
able for the study of chemiluminescence. Moeller (Arch. Pharmaci 
Chemi, 1914) has shown that the phenomenon only occurs with 
aromatic substances. It is now found that the difference between 
the aromatic and aliphatic compounds depends on the relative 
stability of the etherates; all ether-free Grignard reagents emit 
light in the presence of oxygen or nitrous oxide, but not of nitric 
oxide, nitrogen peroxide, carbon dioxide, and water. The additive 
compounds of organomagnesium substances with dimethylaniline are 
faintly luminescent in oxygen, but only in the case of aromatic 
derivatives. 

The thermochemistry of the gradual addition of ether to suspen- 
sions of Grignard’s reagents in benzene has been studied. With 
aliphatic reagents the greatest development of heat occurs when the 
first two molecules of ether are added, and very little heat 1s 
developed after the addition of four molecules; with aromatic 
reagents, on the other hand, the greater part of the heat is not 
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developed until four molecules of ether have been added, and 
further addition produces a still considerable effect. H. W. 


Light Scattered by Gases ; its Polarisation and Intensity. 
Tue Hon. R. J. Srrurr (Proc. Roy. Soc., 1918, [A], 95, 155—176). 
—The light scattered at right angles by gases and vapours is not 
completely polarised. The vibrations parallel to the existing beam 
have always an appreciable intensity, which in ordinary cases varies 
from 1°2% (pentane) to 14% (nitrous oxide) of the intensity in the 
perpendicular direction. Helium is an outstanding case, polarising 
far less completely than any other gas. The measurements give an 
intensity in the parallel component nearly half as great as that in 
the pespendicular component. Theory indicates that this is the 
ratio to be expected if vibration in the helium atom is limited to a 
direction fixed within the atom, on the assumption of random 
orientation to the exciting light. Such an atom is the antithesis 
of the spherical atom or molecule which would give perfect polarisa- 
tion. The intensity of scattering by the different gases tried varies 
as the square of the refractivity, within the limits of experimental 
error. Saturated vapours, even when very dense, show no increase 
of scattering power beyond what is expected from the density. 
If molecular aggregates are formed they are not numerous enough 
to show by this method. Liquid ether apparently scatters about 
seven times less light than a corresponding mass of ether vapour. 


J. F. S. 


Rotation Dispersion and Inversion of 1Menthone. 
HERMANN GRrossMANN and Kurt Braver (J. pr. Chem., 1918, [ii], 
98, 9—66).—The rotation dispersion of /-menthone has been deter- 
mined for a large number of solvents at 20°; the specific rotation 
(for e=5) varied from —13° to —25°, and from —35° to —60° in 
red and violet light respectively. The dispersion-coefficient, 
[a},/[a],, lay between 2°16 and 2°80. Certain d-menthones have 
been obtained by inversion of /-menthone by concentrated sulphuric 
acid, according to Beckmann’s method ; determination of their dis- 
persion-coefficients proves that they are not optical antipodes of 
l-menthone. 

The rotation dispersion of /-menthone after being boiled with 
organic acids has been investigated in the actual solutions, which 
were found to be dextrorotatory, and the observations have been 
confirmed by examining the rotation dispersions of the menthones 
separated from such solutions either by water or by distillation. The 
values of [a],/[a],, lay between 3°12 and 3°67 for the solution and 
between 3°25 and 3°68 for the separated menthone. /-Menthone 
remains, levorotatory after being boiled with acetic anhydride; the 
dispersion-coefficient of the dissolved and separated menthone is 
abnormally low (1°73 and 2°01 respectively). 

/-Menthone exhibits mutarotation when dissolved in formic acid 
or bromoform ; the inversion in concentrated sulphuric acid solution 

]*—2 
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has been polarimetrically examined, and mutarotation has been 
observed. 

The rotation-dispersion of /-menthone in alcoholic potassiuin 
hydroxide and hydrochloric acid solution has been investigated ; the 
rotation is immediately positive, and is unchanged by heating. The 
value [a],/{a], is unusually high, amounting to 4°35 or 3°87 for solu- 
tions and 5°07 or 5°57 for the separated menthones. When d-men- 
thone is dissolved in alcoholic potassium hydroxide, the rotation 
falls noticeably, thus differing from its behaviour in formic and 
sulphuric acids, in which the rotation remains constant. 

The gradual inversion of /-menthone at its boiling point has been 
investigated by a study of the rotation dispersion. An instance of 
abnormal rotation dispersion is here encountered, and the occur- 
rence of a definite end-point, which is not altered by protracted 
heating, is established. The same end-point is reached more rapidly 
if d-menthone is used as initial material. The dispersion-coefficients 
at first decrease, then increase, and become infinitely great at zero, 
and subsequently sink until the value 3°47 is obtained ; this value is 
exhibited by the so-called d-menthone. 

The optical behaviour of d-menthones has been examined in a 
number of solvents; the specific rotation is found to be invariably 
increased in solution, whilst that of :menthone is depressed. The 
dispersion-coefficients varied from 3°13 to 3°26. 

The intra-molecular transformation suffered by /-menthone when 
heated appears to depend on desmotropy, equilibrium between the 
ketonic and enolic forms being slowly attained. 

Inversion of /-menthone by various solvents is attributed to the 
additive or substitutive action of the latter, and the formation of 
d-menthone is due to a type of Walden inversion, this substance 
being formed by decomposition of intermediate products which are 
probably only stable in solution. 

The influence of solvents on the specific rotation of optically active 
substances is due to reactions occurring between solvent and solute, 
for which the alteration in rotation is a particularly sensitive indi- 


cator. H. W. 


Law of Blackening of Layers Sensitive to Light. F. Hata 
and A, ScHut.er (Zeitsch. physikal. Chem., 1918, 93, 173—182).— 
In a previous paper (Zeitsch. wiss. Photochem., 1912, 11) a rela- 
tionship was put forward between the depth to which a film sensi- 
tive to light is darkened by light and the time of exposure. The 
relationships are now exactly and mathematically formulated. 
The calculations are extended to the case where the film lies on a 
reflecting base. The scattering of light is insufficient to explain 
the peculiarities observed in the blackening curves. The reflection 
of the base is shown to change, not only the depth of the blacken- 
ing, but also the definition of the picture. J. F. S. 


The Radioactive Properties of the Mineral Springs of 
Colorado. 0.C. Lester (Amer. J. Sci., 1918, [iv], 46, 621—637).— 
The emanation content of more than 100 spring waters from Colorado 
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has been measured, and also the radioactivity of numerous samples 
of spring deposits. A high average activity of the waters was 
found, the most active examined showing the highest activity of any 
in the United States and surpassed only by a few foreign springs. 
For five springs the emanation content exceeded 100 (curies x 10-" 
per litre), the highest being 305, and ninety-five springs exceeded 10. 
Of the latter, 75% were in or near metamorphic and igneous forma- 
tions, but some of the most active were in sedimentaries. Thorium 
emanation was detected in only one spring. No springs of extra- 
ordinarily high emanation content were found, and although radio- 
active ores are abundant there are no large springs found near 
them. The measurements were for the most part carried out in the 
field by boiling out the water by Boltwood’s method. F. S. 


Thorium-Lead. Kasimir Fasans, F. Ricnrer, and (Fru.) J. 
RavcHENBERGER (Sitzungsber. Heidelberger Akad. Wiss., 1918, 
pp. 28; from Chem. Zentr., 1918, ii, 438—439).—According to 
theory, in addition to ordinary lead, there must be at least two 
members of the lead series with different atomic weights ; on the one 
hand, radium-G or radium-lead, the final product of the uranium— 
radium series with an atomic weight 205°94, and, on the other, 
thorium-lead (Th-D), the atomic weight of which is calculated from 
that of thorium to be 208°08. Radium-G would be expected to 
occur in uranium minerals free from thorium, whilst thorium-lead 
must be looked for in thorium minerals free from uranium. The 
problem of isolating the latter is rendered difficult by the fact that 
thorium minerals free from uranium do not exist, whilst those poor 
in uranium are scarce. A mineral is unsuitable for investigation 
if it does not contain at least 4—5 times as much thorium as 
uranium, provided that thorium-lead and uranium-lead are either 
completely stable elements or have an approximately equal life 
period. The lead content of certain thorium minerals appears to 
point to the conclusion, however, that thorium-lead is relatively 
unstable, thus adding to the difficulty of its isolation. 

The authors have examined a sample of thorite containing 30°10% 
of thorium, 0°44-—0°45% of uranium, 0°35% of lead, in addition to 
unestimated amounts of silica, iron, rare earths, and traces of bis- 
muth. The mineral was treated with fuming hydrochloric acid in 
glass flasks, in which decomposition is effected far more rapidly than 
in porcelain dishes. The solution was evaporated to dryness and 
the silica removed. Before precipitation of lead with hydrogen 
sulphide, the ferric iron was reduced to the ferrous state by means 
of hydroxylamine, and subsequent operations were conducted in an 
inert atmosphere. The lead was precipitated as sulphide, and con- 
verted first into the chloride and then into the sulphate, of which 
4 grams were obtained. The mean of three analyses (performed by 
H6nigschmid) gave as atomic weight 207°90+0°013. On the sup- 
position that, uranium-lead and thorium-lead are perfectly stable 
elements, the whole of the lead separated from the thorite taken 
should have an atomic weight lying between the limits 207°97 and 
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208°00 if the atomic weight of thorium is taken as 232°12, that of 
helium as 4:00, and that of thorium-lead as 208°08. When the 
slight experimental and theoretical uncertainties are taken into con- 
sideration, the agreement between the practical (207:90) and theo- 
retical (208-00) values may be regarded as satisfactory, and there 
is therefore no good reason for supposing that thorium-lead is not 
a stable element. If the slight discrepancy is actual, it is probably 
to be explained by the presence of ordinary lead (atomic weight 
207°2); if, however, it is to be ascribed to the instability of 
thorium-lead, the lower limit for the half period of the element 
regarded as a uniform material is calculated to be 1°7 x 108 years. 
In any case, the existence of thorium-lead, obtainable in weighable 
amount and with an atomic weight approximating to 208°0. is 
placed beyond doubt. H. W. 


Electrochemical ‘Behaviour of Metals. A. Smrrs (Proc. 
RK. Akad. Wetensch. Amsterdam, 1918, 21, 158—171).—A theoreti- 
cal paper, in which the relationships and equilibria between metal 
atoms, ions, and electrons are considered in the case of attackable 
metals (zinc) and non-attackable metals (nickel). These relationships 
are considered with regard to the potential difference between the 
metals and solutions of their ions and to the action of acids on the 
metals. In the first place, the consideration deals with equilibrium 
and velocity of the changes, both being considered in connexion 
with the Nernst solution theory, and in the second place the rela- 
tionships are dealt with on the basis of the phase rule, Az diagrams 
being evolved for the case of zinc and nickel as representing attack- 
able and non-attackable electrodes. J. F. 8. 


Passivity of Chromium. III. A. H. W. Aven (Proc. K. 
Akad. Wetensch. Amsterdam, 1918, 21, 138—150. Compare A., 
1918, ii, 183, 193).—A theoretical paper, in which the reasons for 
the activation of passive chromium by cathodic polarisation are 
discussed. J. F. 8S. 


Activation of Carbon Monoxide by Metallic Copper, the 
Generator Gas-cell and the Electromotive Activation of 
Alkali Formates. K. A. Hormann (Ber., 1918, 51, 1526—1537). 
—The author’s discovery (this vol., ii, 23) that carbon monoxide 
in the presence of oxygen is rapidly oxidised to carbon dioxide at 
the ordinary temperature at a copper surface moistened with an 
alkali hydroxide has enabled him to realise the generator gas-cell, 
O.!Cu|alkalilCu[CO, and the drawbacks common to most of such 
cells have been overcome (subject of a censored patent). The 
E.M.F. (CO—>CO,) is found to be 1°32 volts at 20°, which com- 
pares well with the value 1°343 volts at 17°, calculated by Nernst 
and von Wartenberg from the dissociation of carbon dioxide. The 
present paper deals with the purely scientific aspect of the problem. 
Tt is shown that the activation of the carbon monoxide is not due to 
the formation of an alkali formate. The suggestion is made that 
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a labile isoformate, OH-C-OK, is produced; its formation is only 
minimal at the ordinary temperature when carbon monoxide and an 


alkali alone are present, but is stimulated in the presence of copper. 
C. S. 


Dissociation of Strong Electrolytes. Nirts Bserrum (Zeitsch. 
Elektrochem., 1918, 24, 321—328).—A theoretical paper, wherein 
an hypothesis is developed according to which the strong electrolytes 
are completely dissociated. Because of the electrical forces between 
the ions, these electrolytes exhibit decreasing osmotic pressure, con- 
ductivity, and activity with increasing ion concentration. These 
decreases can be expressed by means of three numerical coefficients. 
A thermodynamic relationship between the activity and osmotic 
coefficients is developed and an approximate formula for the activity 
coefficient is worked out. The activity-coefficient possesses consider- 
able chemical interest. and methods are outlined by means of which 
it may be determined, and in this connexion it is shown that the 
so-called neutral salt action, the anomalies of strong electrolytes, 
and the catalytic action of undissociated molecules only occur 
because the conductivity-coefficient has been used in calculations 
where more accurately the activity-coefficient should have been 
employed. J. F. 8. 


Ionic Migration in Liquid Crystals of Hydrated Am 
monium Oleate. O. Lenmann (Ann. Physik., 1918, [iv], 57, 
244-256).—The changes effected in the appearance of liquid 
crystals of hydrated ammonium oleate under potential differences 
of 0—100 volts have been studied microscopically and with the aid 
of crossed nicols. The liquid crystal was contained in a capillary 
of 0°06 cm. diameter, and contact made with two platinum elec- 
trodes by means of a drop of ammonia solution saturated with am- 
monium chloride. The appearance at the electrodes, using various 
potentials, is described, and it is shown that the main cause of 
the observed phenomena is the re-formation of the hydrate of am- 
monium oleate from the ions which have migrated from the tube, 
and the taking up of these by the molecules present. J. F.S. 


Mechanism of Cathodic Metal Separation. V. Koutscniirrer 
and E. Vurtieumier (Zeitsch. Elektrochem., 1918, 24, 300—321). 
—The electrolytic deposition of nickel from various solutions and 
under a series of different conditions has been studied with the 
object of finding an experimental connexion between the chemical 
polarisation and the form of electrolytically deposited metals. To 
ascertain this, the characteristic internal tension, which electrolytic 
nickel possesses, was investigated by depositing the metal on a 
platinum sheet and following the bending of the sheet. By this 
means it is shown that from the first moment the deposit undergoes 
a contraction which increases with further deposition. Conse- 
quently two processes must occur successively: first the formation 
of a film on the cathode, followed by a contraction of the film. 
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When the nickel is dissolved from such a contracted cathode the 
metal of the cathode returns to its original form. Consequently, 
the amount of bending corresponds with an equilibrium position, 
and the observation of the bending with time under stated condi- 
tions leads to characteristic curves. The process is dependent on 
the current density, and the composition of the electrolyte. It is 
strongly influenced by the addition of other substances to the elec- 
trolyte, and is less in solutions which cause an evolution of hydro- 
gen, and also when the deposit is fine grained. When an already 
bent cathode is charged with hydrogen it straightens out again, but 
if the current is interrupted at this stage, the hydrogen is set free 
and the cathode takes up its original bent form. In solutions which 
do not evolve hydrogen the contraction occurs in jumps, which 
have the characteristics of delayed effects. The whole effect prob- 
ably is due to the fact that the metal is at first deposited in a 
highly disperse form, and then the particles sinter with the forma- 
tion of a denser material. This probably occurs along with the 
formation of a gas layer on the cathode, which plays the part of a 
dispersion medium. Since the electrolytic solution pressure of the 
highly disperse form is necessarily greater than that of the denser 
metal, this view explains the increase in the deposition potential 
above that of the ordinary metal. J. F.S. 


The ‘‘Curie Point’’ of Pure Iron and Ferrosilicon. 
A. Sanrourcne (Compt. rend., 1918, 167, 683—865).—It was 
shown by Curie that at about 1280° the magnetic property of iron 
was suddenly increased, in the ratio of about 3 to 2, and he termed 
this state of iron between 1280° and its melting point, 5. Pure iron 
prepared by the author melted at 1515°. and when slowly cooled its 
magnetic property suddenly changed at 1310°, whilst, on re-heating 
the iron, the break in the curve occurred at 1365°. This critical 
point is the “Curie point,” A, The temperature at which it is 
shown is rapidly, though slightly, lowered by the addition of silicon 
in amounts up to 1% (1281°); above that amount the magnetic 
change is smaller, and with amounts of silicon in excess of 2°5% 
(1195°) is no longer perceptible. C. A. M. 


A Relation between Boiling Points at One Atmosphere 
and in a ‘‘Vacuum.”’ W. P. Jorissen (Zeitsch. anorg. Chem., 
1918, 104, 157—-162).—Since the critical temperature of any sub- 
stance is approximately equal to twice the boiling temperature 
(absolute) in a vacuum (20 mm.) and to 1°55 times the boiling tem- 
perature at atmospheric pressure, it follows that the ratio of the 
two boiling temperatures, T's) mm)/Ta atm. i8 a constant, equal to 
0°78. This ratio is shown to be constant for a large number of 
substances, both organic and inorganic. The constancy of the ratio 
can be deduced from van der Waals’s vapour pressure formula and 
from the results of a number of independent workers. E. H. R. 
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Latent Heat of Fusion as the Energy of Molecular Rotation. 
K6tTar6 Honpa (Sci. Rep. Tohuku. Imp. Univ., 1918, 7, 123—130). 
—A theoretical paper, in which the author develops the equation 
wr/Tm=nE,,,/2T;,, in which T', is the melting point in absolute 
degrees, F is the molecular energy belonging to each degree of 
freedom of the molecules, and n=2 or 3. This equation is tested 
by evaluating both sides and comparing the results for a number of 
elements. The equation is based on the assumption that during 
melting very little energy is required for internal or external work, 
and the numerical results show that for elements of group I this 
assumption is fully justified. In the case of a second group of 
elements which includes bismuth, tin, iodine, gallium, bromine, and 
chlorine, the values of wA/7,, are much greater than those for 
NE ym/ 27m. Tn the case of compounds, agreement between the two 
sides of the equation can be obtained if n is taken as larger thar 2, 
that is, if the molecules have more than two degrees of freedom for 
rotation. This implies that compounds have a molecular structure 
both in the liquid and solid states. J. F. S. 


The Course of the Values of @ and b for Hydrogen at 
Different Temperatures and Volumes. III. and IV. J. J. 
vAN Laar (Proc. K. Akad. Wetensch. Amsterdam, 1918, 21, 1—15, 
16—25. Compare A., 1918, ii, 185, 291).—Theoretical papers, ITI. 
continuing the discussion of the pressure-volume relations in rela- 
tion to the variability of a and b, whilst in IV. the value of a below 
the limiting temperature is discussed. A series of mathematical 


addenda to the previous papers are added. J. F.S8. 


Relationships between Absolute Temperatures and the 
Corresponding Absolute Pressures of Moist Vapours. 0. 
VeENATOR (Zeitsch. physikal. Chem., 1918, 98, 242—244).—A short, 
critical discussion of the van der Waals’s equation and its corol- 
laries. It is shown that the value of a is a variable one, having 
minima at the absolute zero and at the critical temperature, and 
increasing to a maximum as the temperature is raised or lowered 
respectively. J. F. 8. 


Raoul Pictet’s Equation of Condition for Moist Vapours. 
O. Venator (Zeitsch. physikal. Chem., 1918, 93, 245—246. See 
preceding abstract).—A criticism of Pictet’s equation of condition 
for moist vapours. It is shown that this equation may be expressed 
in the form of the van der Waals’s equation, and further that 
neither of these equations supplies the needs of the physico- 
chemical technology. J. F. 8. 


Relationship between Absolute Temperature and Absolute 
Pressure in Kilograms per Square Cm. for Moist Vapours. 
O. Venator (Zeitsch. physikal. Chem., 1918, 98, 247—249. See 
preceding abstracts).—The author deduces from the van der Waals’s 
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equation the expression a=(7', /7'—1)/(log py —logp), in which 7; 
is the absolute critical temperature, p, the corresponding pressure 
in kg./sq. cm., 7 any temperature between 7', and the absolute 
zero, p the pressure corresponding with 7’. J. F. 8. 


Negative Adsorption. L. Brrczettzer (Biochem. Zeitsch., 
1918, 90, 290—293).—Negative adsorption was observed in experi- 
ments with starch as adsorbent with both lactose and maltose. With 
coagulated albumin, negative adsorption was observed with dextrose, 
lactose, maltose, and sucrose. 8S. B.S. 


Dissociation of Salicylic Acid. R. Orruner (Zevisch. 
physikal. Chem., 1918, 93, 220—235).—Salicylic acid, when heated 
at 200° under pressures of from 10 cm. to 120 cm. of mercury is 
dissociated into phenol and carbon dioxide to the extent of 98—82%. 
The decrease in dissociation with pressure is shown to be in accord 
with the law of mass action. J. F. 8. 


Reversal of the Dissociation of Salicylic Acid. R. 
OrTHNER (Zeitsch. physikal. Chem., 1918, 98, 236—239. See pre- 
ceding abstract).—The dissociation of salicylic acid at 200° has been 
measured at various pressures of phenol and carbon dioxide. 
It is shown that just as the dissociation of salicylic acid 
follows the law of mass action, so the reversal of the dissociation by 
these substances is strictly in keeping with the requirements of the 
mass action law. J. F. 8. 


[Dissociation of Salicylic Acid.}| Emm Baur (Zertsch. 
phystkal. Chem., 1918, 93, 240—241. See preceding abstracts).— 
A theoretical] explanation of some of the points arising out of the 
previous papers. J. F.S. 


Thickness of the Capillary Layer of Carbonic Acid. 
G. Bakker (Zeitsch. physikal. Chem., 1918, 93, 154—-172).—A theo- 
retical paper, in which methods of calculating the thickness of the 
capillary layer are deduced. These methods are then applied to the 
case of carbon dioxide. Making use of formule previously pub- 
lished (A., 1916, ii, 553), the equation e= —A/(v+8)+/f(t) is 
deduced for calculating the energy of the homogeneous phases. In 
this equation A represents an arbitrary temperature function. The 
equation is arrived at by neglecting a small factor of a general 
equation, and a correction to compensate for this is applied to the 
resulting energy value. From the same original formula the value 
of {, the thickness of the capillary layer, is calculated from the equa- 
tion — —47°[d(H/<T)/at] = (p,—po)ri + 2{ 5 — (e+ €2)/2}(p,+ pa): 
this equation may be integrated and the integration constant evalu- 
ated, since H/{7=0 at the critical temperature. A third method 
of calculating the thickness of the capillary layer is afforded by 
means of the equation (=H /(py—p, where p, is the vapour pres- 
sure and p, the pressure in the long direction of the capillary layer. 
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As mean values for carbon dioxide, by all three methods, the follow- 
ing are obtained for ¢: 
—30°. —10°. 0% 10% 20% 25% 30° 
1-46 1-72 1:91 2-21 3°51 7-06 26-1 uu 


The differences between the values calculated by the different 
methods do not constitute an objection to the present theory, but 


are due to the differences of the equation of condition used. 
J. F. 8. 


The Diffusion of Electrolytes into Jellies. I. The 
Relationship between the Distance of Diffusion and the 
Concentration. Orro von Firrn and Franz Busanovié (Biochem. 
Zeitsch., 1918, 90, 265—287).—Chlorides were allowed to diffuse 
‘ into gelatin jellies containing silver nitrate, and the rate of 
diffusion could thus be measured by the silver chloride precipitate. 
If d=the distance of diffusion and s=concentration, it was found 
that after a time t, d=mttk", where m and n are constants. The 
constants vary with the properties of the jellies. m has the same 
value for the same jelly when different electrolytes are used. It 
has been found to vary between 0°10 and 0°31. Ss. B. 8. 


Dialysers made irom Colloidal Membranes. L. BrerczELLer 
(Biochem. Zeitsch., 1918, 9U, 302—304).—Some remarks on the 
adsorption of iodine by collodion membranes, and the alteration 
of the permeability of the membranes according to whether they 


are treated with water when the organic solvent is still in them or 
they are nearly freed therefrom. 8. B. 8. 


Colloid Chemistry and its Industrial Application. F. G. 
Donnan, W. C. McC. Lewis, E. F. Anmstrone, and A. 8. SHORTER 
(Rep. brit. Assoc., 1917, 20—1V5).—The tirst report of the com- 
mittee appointed to compile information regarding the advances 
made in capillary and colloid chemistry with special reference to 
industrial processes. The various branches of the subject have 
been dealt with by specialists, and the following are included in 
the report: (1) viscosity of colloids, 3 pp., Emil Hatschek; 
(2) colloid chemistry of tanning, 15 pp., H. RK. Procter; (3) general 
review and bibliography of dyeing, 1Y pp., P. E. King; (4) colloid 
chemistry in the termentation industries, 3 pp., Adrian J. Brown; 
(5) caoutchouc, 5 pp., Henry P. Stevens; (6) colloid chemistry of 
starch, gums, hemicelluloses, albumin, casein, gluten, and gelatin, 
32 pp., H. B. Stocks; (7) colloids in the setting and hardening 
of cements, 4 pp., C. H. Desch; (8) nitrocellulose explosives from 
the point of view of colloidal chemistry, 2 pp., E. R. Chrystal; 
(9) celluloid from the standpoint of colloidal chemistry, 2 pp., 
E. R. Chrystall. Very full bibliographies are included in each of 
the sections. J. F. 8. 


Influence of Filtration on Hydrosols. Taprusz MALarsKI 
(Kolloid Zeitsch., 1918, 28, 113—122).—The effect. of filtration on 
1**2 
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hydrosols of ferric hydroxide and silver, both alone and in the 
presence of electrolytes, has been determined by measuring the 
rate of motion towards the electrodes in an electric field. The 
experiments show that filtration, through filter-paper, fat-free 
cotton, glass wool, and sand has a very marked effect on the rate 
of motion of positive hydrosols and also on negative hydrosols the 
charge of which has been reduced or changed by the addition of 
electrolytes. This phenomenon is explainable by the theory of 
contact electrification. By successive filtration of ferric hydroxide 
sol through filter-paper, the potential difference of the double 
layer is diminished, and consequently the velocity in an electric 
field is also diminished ; repeated filtration will reduce the potential 
difference to zero and finally change the sign of the charge. Solu- 
tions of silver which have been treated with aluminium sulphate 
so that macroscopic particles are visible on filtration become stable 
for weeks. This is to be explained by the retention of the 
aluminium ion by the filter-paper. J. F.S. 


Spontaneous Transformation to a Colloid State of 
Solutions of Odorous Substances by Exposure to Ultra. 
violet Light. H. Zwaarpemaker and F. Hocewinp (Proc. K. 
Akad. Wetensch. Amsterdam, 1918, 21, 131—137).—A number of 
solutions of odorous substances in water, glycerol, or paraffin are 
found after keeping for several weeks to have passed into the 
colloidal condition. The action is much more rapid in daylight 
than in the dark, whilst in the presence of ultra-violet light the 
action is still more rapid; in the case of many substances the 
transformation only occurs in the presence of ultra-violet light. 
The colloid particles are shown to be negatively charged. Among 
the substances examined, the following in decreasing order show 
a marked Tyndall cone: (1) in water solution: eugenol, cresol, 
guaiacol, carvacrol, citral, cumidine, thymol, and hypnone; (2) in 
glycerol solution: eugenol, safrole, cresol, nitrobenzene, and 
apiole ; (3) in paraffin solution: aniline, eugenol, and cumidine. 


J. F. 8. 


Amphoteric Colloids. I. Chemical Influence of 
Hydrogen-ion Concentration. © J. Lors (J. Gen. Physiol. 
1918, 1, 39—60; from Physiol. Abstr., 1918, 3, 406).—At its 
isoelectric point, gelatin is undissociated. In acid solution, it 
forms cations only; in alkaline solutions, anions only. On the 
acid side of the isoelectric point, amphoteric colloids can combine 
only with anions of neutral salts; on the alkaline side, only with 
cations. At the isoelectric point, an amphoteric colloid cannot 
combine with either the cation or the anion of a neutral salt. 


H. W. B. 


Inversion of Sucrose by Colloidal Silicic Acid. ALertT 
Mary and ALExanpRE Mary (Compt. rend., 1918, 167, 644—646). 
—Colloidal silicic acid, prepared by the action of hydro 
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chloric acid on sodium silicate solutions and subsequent dialysis, 
hydrolyses sucrose fairly rapidly. The activity of the dialysed 
solutions begins to diminish after a period depending on the cori- 
centration of the colloid ; 8% solutions retain their full activity for 
five to six hours, and 1°5% solutions for several months. Feeble 
hydrolysing power is exhibited also by solutions which have not 
been dialysed, but rendered faintly alkaline with sodium hydrogen 
carbonate solution ; for these solutions there is an optimal tempera- 
ture below 100°, varying according to the conditions, such as con- 
centration of electrolytes. Coagulation of such solutions, whether 
spontaneous or accelerated by heating. is associated with loss of 
hvdrolytic activity. If non-dialysed solutions are rendered faintly 
alkaline with sodium silicate solution instead of sodium hydrogen 
carbonate, they show a higher inverting power, and heating neither 
produces coagulation nor destroys their activity. 

The conclusion is drawn that hydrolytic activity is a function 
of the degree of dispersion of the colloid, and that rise in tempera- 
ture increases the activity (as in the case of acid hydrolysis). but 
eventually produces changes in the degree of dispersion, culmin- 
ating in coagulation, which set a limit to the increase. The 
optimal temperature observed in inversion by colloidal metals and 
by invertase is probably to be accounted for on similar lines. 

J. H. 1. 


Equilibrium between Carbon Monoxide, Carbon Dioxide, 
Sulphur Dioxide, and Free Sulphur. J. B. Ferrevusson (J. 
Amer. Chem. Soc., 1918, 40, 1626—1644, 1900).—The reaction 
CO+480, — ©O,+4S, has been studied, and the equilibrivm 
constants at 1000° and 1200° have been determined. The exneri- 
ments were made by the “stream” and “semi-stream” methods 
both with and without contact substances. As contact substances, 
broken porcelain and platinised porcelain were used. It is shown 
that in all probability small quantities of carbonyl sulphide, are 
also formed. The experimental data have been used to calculate the 
thermodynamic constants of the reaction and the free energy equa- 
tions of this reaction, and also of the formation of sulph»r dioxide 
from its elements. J. ¥. &. 


Influence of Substitution in the Components of Binary 
Solutions Equilibria. XII. Binary Solutions Equilibria 
between Acid Amides and Phenols and their Derivatives. 
Rospert KremMann and Atots Aver (Monatsh., 1918, 39. 
441—493).—Fusion and solidification curves have been prepared 
for the following binary mixtures: (1) acetamide with the three 
nitrophenols, (2) benzamide with the three nitrophenols, (3) acet- 
amide and salicylic acid, (4) benzamide and the three hydroxy- 
henzoic acids, (5) acetamide and the three dihydroxybenzenes, and 
(6) benzamide with the three dihydroxybenzenes. Acetamide and 
o-nitrophenol form no compounds, but a simple eutectic at 41°2° 
with ca. 5% of acetamide. Acetamide forms compounds with equi- 
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molecular quantities of both m- and pnitrophenol, which melt at 
51°5° and 96°1° respectively. Benzamide and o-nitrophenol form 
no compounds, but a simple eutectic, m. p. 41°8°, with 5% benz- 
amide. Benzamide and p-nitrophenol form an equimolecular com- 
pound, m. p. 97°2°. Acetamide and salicylic acid form a com- 
pound in the proportion of two molecules of the former to one of 
the latter, m. p. 108°, and a further compound in equimolecular 
quantities, m. p. 116°. Benzamide and phydroxybenzoic acid 
form a compound in equimolecular proportions, and also one with 
three molecules of benzamide to one molecule of p-hydroxybenzoic 
acid. Acetamide and quinol form an equimolecular compound, 
m. p. 101°; resorcinol and acetamide form a compound with 
two molecules of the latter to one of the former compound, 
m. p. 37°5°. Benzamide and quinol form a compound of two mole- 
cules of the former to one of the latter, m. p. 103-8; an equimole- 
cular compound, m. p. 881°, is formed between resorcinol and 


benzamide. J. F.S. 


Formation and Decomposition of Phloroglucinolcarb- 
oxylic Acid. G. Prazza (Zeitsch. physikal. Chem. 1918, 93, 
183—219).—The equilibrium constant of the decomposition of the 
potassium salt of phloroglucinolcarboxylic acid, according to the 
equation C,H,(OH),-CO.K+H,O — KHCO,+C,H;(OH),, has 
been determined by titration with standard acid, using fluorescein 
as indicator, and taking as the end of the titration that point at 
which the fluorescence just disappeared. The velocity of form- 
ation and decomposition of potassium phloroglucinolcarboxylic acid 
has been determined at 50°. The course of the reaction was 
followed by the refraction of a beam of light, and was observed by 
means of a Léwe’s interferometer. The velocity of decomposition 
was also followed by titration and by electrical conductivity 
measurements. Contrarv to the usually observed behaviour, it is 
shown that the formation occurs much more slowly than the 


decomposition. J. F. 8. 


The Inflammation of Mixtures of Methane and Air in 
a Closed Vessel. Ricuarp VeRNoN WHEELER (T., 1918, 113, 


840—859). 


Hydrolysis of Ethyl Acetate by Alcoholic Sodium 
Hydroxide. Rup. Werescuemer and (Fri.) Litity Ripper 
(Monatsh., 1918, 39, 325—373).—The hydrolvsis of ethyl acetate 
by solutions of sodium hydroxide in alcohol has been studied at 
25°. The hydrolvsis occurs according to the equation dr/dt= 
fester|[NaOH][0°12911(1 — a) + 0°05710a]. in which a is the degree 
of dissociation of the base calculated from the dissociation con- 
stant. The undissociated molecules of the base hydrolyse more 
rapidly than the ions. If all the products remain in solution, the 
reaction follows the equation for second-order reactions, but with 
a concentration of sodium hydroxide above 0°38, the reaction takes 
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place more rapidly than the equation demands. The addition of 
sodium acetate increases the velocity of the hydrolysis. This 
depends on the total sodium concentration of the solution. The 
falling off of the velocity, which, according to the theory, ought to 
take place on account of the precipitation of sodium acetate, is so 
small as to be unrecognisable in this case. With increasing water 
concentration, the velocity increases very rapidly. If the sodium 
hydroxide solution is prepared by adding sodium to the alcohol, 
and the water content is so small that the whole of the sodium is 
not converted into hydroxide, then the velocity is very small and 
the reaction does not occur according to the equation for reactions 
of the second order. This is probably because the hydrolysis is 
effected by the sodium hydroxide, and not by the sodium ethoxide. 
When sodium hydroxide is dissolved in concentrated methylated 
spirit, a considerable contraction occurs. Experiments on the 
water content to determine the equilibrium conditions between 
alcohol, sodium acetate, and its trihydrate at 25° led to no definite 
result, but point to the fact that a water content of 4—5% is 
necessary. J. F. 8. 


The Relative Activity of certain Alkyl Iodides with 
Sodium a-Naphthoxide in Methyl Alcohol. Henry Epwarp 
Cox (T., 1918, 118, 821—824). 


Preparation of Catalytically Active Substances. Friepa 
Miuier (D.R.-P. 307380; from Chem. Zentr., 1918, ii, 492—493). 
Werner’s salts [that is, the double salts of the heavy metals and 
complex salts described by Werner (Neuere Auschauungen auf dem 
Gebiete der organischen Chemie, 1913)| are heated with exclusion 
of air at a temperature not exceeding that at which the catalyst 
is intended to be used. Heating may occur in a current of 
nitrogen or in a vacuum; if the product is to be used as catalyst. 
for reaction between gases, the heating may take place in an atmo- 
sphere of one or all of the gases. Previous to heating, the sub- 
stance may be distributed over carriers, such as clay or asbestos. 
For reactions between liquids and gases, the heating may proceed 
in the liquid after the salt has been dissolved, suspended, or 
emulsified. In many cases, it is necessary to heat under pressure. 
A catalyst from potassium chromicyanide at 300° gave 15% of 
ammonia at 300° and 120 atmospheres. Ammonia undergoes 
quantitative combustion in the presence of the product from luteo- 
chromium ferricyanide at 300°. Ammonium ferrimolybdate when 
heated at 400° in an atmosphere of nitrogen and hydrogen yields 
a loose, black powder which yields 19% of ammonia at 160 atm. 
and 400°. Ammonium sodium cobalticyanide is converted by 
ignition at 700° in nitrogen into a very porous, black catalyst for 
the svnthesis of ammonia. Carbonatopentami»ocobalt nitrate is 
heated at 420° in a current of nitrogen and hydrogen for the pre- 
paration of a catalyst. Up to 8% of formaldehyde could be 
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obtained from methane and oxygen at 150° by use of a catalyst 
from croceocobalt nitrate (heated in nitrogen at 150°). The catalyst 
from nitratopurpureocobalt nitrate is useful in the synthesis of 
ammonia. Indole is formed by hydrogenation of methyl o-tolu- 
idine in the presence of the catalyst from hexaquochromi-acetate. 
Borneol is converted into camphor in the presence of a product 
from hexaquochromi-propionate. A catalyst from cobalt hydroxo- 
nitrite brings about the quantitative oxidation of sulphur dioxide 
to sulphur trioxide by an excess of oxygen. H. W. 


Hydrogenation and Dehydrogenation of Carbon Com. 
pounds with the Aid of Catalysts. Bapiscne AniLin- & 
Sopa-Fasrik (D.R.-P. 307580, 307989; from Chem. Zentr., 1918, 
ii, 573, 693).—The conversion of organic compounds or of oxides 
of carbon into hydrogenated substances can be effected at relatively 
very low temperatures if contact agents are used which, in addition 
to the catalysing metal (metals of the platinum—palladium group 
are excepted), contain oxides of the earth metals, including the 
rare earths or of glucinum or magnesium. Satisfactory activation 
can only be secured by the use of very intimate mixtures. These 
may be prepared by simultaneous precipitation of the suitable 
hydroxides, oxides, carbonates, etc., from a solution of mixed 
salts, by heating mixtures of molten salts, and also, though not 
always with equal certainty and effect, by mechanical processes, 
such as very fine grinding, kneading in the moist state, pressing, 
etc. ; when necessary, the mass is subjected to subsequent ignition 
and reduction. The production of highly active contact agents is 
greatly facilitated if at any rate the catalysing metal is formed 
from salts containing carbon, such as carbonates, formates, etc. 
The activity of the contact agent is frequently increased by adding 
compounds of the alkali metals, for example, sodium hydroxide, 
either to the mixture itself or to the materials from which it is 
prepared, a small quantity being frequently sufficient. It is some- 
times advisable to add- other organic or inorganic materials as 
carriers or binding material, or for the purpose of increasing the 
porosity of the mass; in such cases, the introduction of substances 
which, like chlorine, sulphur, phosphorus, and arsenic, can act as 
poisons, is best avoided. If reduction to the metallic state is 
necessary. it should be effected at as low a temperature as possible 
bv pure hydrogen or other suitable agent. The catalytic activity 
of nickel, cobalt, and iron is particularly increased. The prepara- 
tion of catalysts for the conversion of carbon dioxide into methane, 
the hvdrogenation of oils, and the reduction of nitrobenzene is 
described. 

The second patent describes the use of other difficultly 
reducible oxides of high melting point, particularly those of 
titanium, uranium, manganese, vanadium, columbium, or tantalum, 
in place of the oxides previously cited. Examples are given of the 
hydrogenation of cotton-seed oil and the hardening of earth-nut 
oil at 100—120°. H. W. 
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Negative Catalysts in the Hydrogenation of Oils. 
Se1rcut Urno (J. Chem. Ind., Tokyo, 1918, 21, 898-—-939).—The 
degree of the hydrogenation of oils may be indicated by the formula 
r=x/a, where r represents the “ratio number of hydrogenation,” 
« the difference between the iodine values before and after hydro- 
genation, and a the original iodine value of the oil. A comparison 
between the values of r and r’ (the ratio number of hydrogenation 
in the absence of the particular substance) will show whether or 
no any given substance acts as a negative catalyst. By this means, 
various typical substances have been classified in accordance with 
their action on the catalytic hydrogenation of oils in presence of 
a nickel catalyst. Certain metallic soaps, such as those of 
potassium, barium, zinc, cadmium, lead, uranium, and gold, are 
injurious, whilst others, including those of calcium, aluminium, 
cerium, nickel, thorium, and platinum have no effect. Nickel salts 
of simple monocarboxylic acids, nickel lactate, and nickel salts of 
dicarboxylic acids (oxalic and succinic acids) have also no influence 
on the results. Copper hydroxide acts as a negative catalyst, but 
nickel hydroxide does not. Ammonium molybdate, boric acid, 
hydrochloric acid, and potassium hydroxide are pronounced 
poisons. Fatty acids, such as acetic, stearic, and oleic acids, have 
no effect, but hydroxystearic acids act as poisons, as do also hydr- 
oxy-acids, such as malic, citric, and tartaric acids. Certain 
powdered metals, such as tin, zirconium, and aluminium, have no 
marked action, but others, such as iron, lead, and zinc, are slightly 
poisonous. Other negative catalysts include sulphur, selenium, 
and tellurium, red phosphorus, glycerol, lecithin, alkaloids such 
as morphine and strychnine, potassium cyanide, and amygdalin. 


[See also J. Soc. Chem. Ind., 1919, 20a.] C. A. M. 


Catalytic Scission of Carbon Dioxide from Keto-carb- 
oxylic Acids. G. Brepic and R. A. Joyner (Zeitsch. Elektro- 
chem., 1918, 24, 285—298).—The rate of decomposition of 
camphorcarboxylic acid into carbon dioxide and camphor by 
the bases quinoline, 2-methylquinoline, a-picoline, s-collidine, 
piperidine, pyridine, dimethylaniline, tribenzylamine, benzyldi- 
ethylamine, benzylamine, allylamine, triisobutylamine, diisobuty]- 
amine, isoamylamine, tripropylamine, and diethylamine has been 
determined in the solvents acetophenone, o-nitrotoluene, and 
m-xylene. The reactions were carried out at 80°2°, and the rate 
was determined by weighing the carbon dioxide evolved. A series 
of determinations made to ascertain the equilibrium between acid 
and the various bases in m-xylene solution is described. These 
were carried out at 20°1°. A series of molecular weight deter- 
minations of the piperidine salts of a number of acids in benzene 
and ethyl alcohol solutions is also described. It is shown that 
the rate of decomposition of camphorcarboxylic acid in xylene. 
acetophenone, and o-nitrotoluene is practically the same in all 
eases, but in alcohol and water the decomposition is much slower. 
There is no direct connexion between the affinity constants of the 
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bases in water and the velocity of decomposition in the above- 
named solvents. The actian of bases on the optical rotation of 
camphorcarboxylic acid was investigated, and it is shown that in 
m-xylene solution the simple Oudemann law does not hold, but 
in some cases the extent to which the salt is split up into acid and 
base can be determined. In m-xylene solution, the bases form 
acid complexes with an excess of the acid, in which more than one 
molecule of acid is combined with one molecule of base. In the 
extreme case, three molecules of acid are combined with one mole- 
cule of base. The velocity of decomposition of the salts is shown 
in the case of a series of bases to be parallel with the number of 
molecules of acid which combine with one molecule of base. It is 
probable that every carboxylic acid forms acid complexes with 
bases, but picric acid does not do so. Association of the acids only 
occurs in those solvents in which acid complexes with bases are 
formed. and the catalytic decomposition of camphorcarboxvlic 
acid only occurs in those solvents in which acid complex formation 
takes place between the acid and base. J. F. 8. 


The Hydrolysis of Soap Solutions, Measured by the 
Rate of Catalysis of Nitrosotriacetonamine. James WiIuiam 
McBain and Toomas Rosert Botram (T., 1918, 113. 825—832). 


Mercury as a Contact Poison. G. Brepie (Ber., 1918, 51, 
1477).—The poisoning of catalysts by mercury (compare Paal and 
Hartmann, A., 1918. ii, 303) has been previously noticed by Bredig 


and Berneck (A., 1900, ii, 213) and others. Cc. a. 


“Whole Number Atomic Weights and Related Questions. 
R. von Mises (Phusikal. Zeitsch.. 1918, 19, 490—500).~—-A mathe- 
matical paper in which the probability that the atomic weights are 


whole numbers is treated. J’ F.S. 


The Atom Model of Bohr. Arruur Szarvassi (Physvkal. 
Zeitsch., 1918, 19, 504—508).—A mathematical paper in which 
an attempt is made to explain certain insufficiently defined points 


in the theory of the structure of the atom as put forward bv Bohr. 
J. F. 8. 


Atomic Structure. P.: Desye and P. Scaerrer (Physikal. 
Zeitsch.. 1918. 19, 474—483).—A theoretical paper in which the 
role of the electron rings in the structure of crystals is discussed. 
Tt is shown that the electron rings of the carbon atom do not act 
as bonds in the structure of the diamond. The number of electrons 
accompanying the atoms in compounds is discussed, and some 
calculations are carried out in this connexion. The dimensions of 
the electron rings of the atoms are considered. and a method is 
worked out for calculating this quantitv. Thus for the diamond 
it is shown that. the radius of the electron ring is 0°43 x 10-8 em.. 
a figure which is in keeping with the value calculated by Bohr for 
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a ring in which four electrons are travelling round a nucleus con- 


taining four charges. In this case, the value is 0°17 x 10-§ cm. 
J. F. 8. 


Theory of Rontgen Spectra. [Fritz Reicne and ADOoLF 
SmekaL (Ann. Physik., 1918, [iv], 57, 124—144).—A theoretical 
paper in which the relative positions of the K and Z electron rings 
are discussed. Assuming the hypothesis of Debye and Vegard, and 
neglecting the electric and magnetic disturbances between the XK 
and Z rings, the formula A=v,,/R—5/362°=Byjp9.2 + Cpypo 
is deduced. In this equation, v,, is the vibration number of the 
L, line, R the Rydberg number, z the atomic number of the 
element, By». and Cy,y 9 are functions of p, and p,, the number of 
electrons in the A and Z rings respectively. The values of v,,/R 
and 5/362? are evaluated for the elements of atomic numbers 
30—92, and it is shown that up to 58 the agreement is linear, and 
above this number the divergence is very small, so that it becomes 
necessary to take the disturbances into account in such calcula- 
tions. J. F.S. 


Coupling of Electron Rings and Optical Activity of 
Asymmetric Molecules. <A. Lanpit (Physikal. Zeitsch. 1918, 
19, 500—504).—A mathematical paper in which the connexion 
between the optical activity of asymmetric molecules and the 
electron rings is treated. J. F. 8. 


Systematic Valency Theory and the Explanation on this 
Theory of Complex Compounds. Ionogen and Labile Bonds, 
Gaseous Molecules, Polymerisation and Isomerisation. 
Emit KouiweEIter (Zeitsch. physikal. Chem., 1918, 93, 113—153). 
—A continuation of the work previously published (A., 1918, 
ii, 304).—It is shown in the present paper that the views put 
forward to explain the formation and stability of compounds of 
the first order are equally applicable to compounds of higher 
orders. Particularly it is shown that the mechanism of the form- 
ation of molecular and complex compounds is the same as that of 
simple compounds in respect of the method of linking. The origin 
of ionogen and non-ionogen bands, polymerisation and isomerisa- 
tion, the constitution of explosives and unstable compounds, and that 
of the gaseous molecules, are explained on the basis of this theory. 
For details of these points the original paper should be consulted. 

J. F. 8. 


Apparatus for Facilitating the Manipulation of Gases. 
Max Bopenstein (Ber., 1918, 51, 1640—1645).—(1) A vacuum 
tube opener similar to that described by Stock (A., 1918, ii, 353) 
has been used by the author for more than twenty years. (2) A 
stopcock is described the extremities of the stopper of which are 
surrounded by the gas under manipulation, so that the intrusion 
of air is impossible. (3) A mercury gasometer is described which 
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requires the use of very little mercury. (4) A fatless metallic 
stopcock and (5) a quartz Bourdon manometer are also described. 
The first three pieces of apparatus are figured. C. 8. 


Condenser. R. Howpren (Chem. News, 1918, 117, 368).— 
The apparatus consists of a test-tube 2°5 cm. in diameter and 
20 em. long, which is placed in a vessel through which cold water 
is circulated. The tube is closed by a cork through which pass 
the tube from the distillation flask, and a second tube which 
extends from the bottom of the test-tube, the upper end of this 
second tube being bent downwards into a receiver. The first por- 
tion of the distillate collects in the test-tube; as further quantities 
collect, the contents of the test-tube are forced over into the 
receiver. Wea 


Two Lecture Experiments. Fr. Ficurer (Helv. Chim. 
Acta, 1918, 1, 430—432).—(1) Absorption of Gases by Water.- 
In demonstrating the absorption of very soluble gases by water, 
it is usual to collect them over mercury and then to admit water; 
in order to obtain the gas free from air and to collect over mercury 
without allowing it to escape into the atmosphere, the author 
recommends the use of a eudiometer, the upper end of which is 
drawn out into a tube connected through a stopcock with a 
T-piece. The eudiometer is filled with mercury up to the stop- 
cock. The gas is then passed through the open limb of the T-piece 
until a test sample dissolves completely in water; it is then passed 
into the eudiometer by cautiously opening the cock. The experi- 
ment is completed as usual. (2) Preparation of Calcium Carbide 
without an Electric Furnace.—A quantity of compressed carbon 
dioxide snow is placed on an iron dish and covered with finely 
divided calcium mixed with loose solid carbon dioxide; reaction is 
started by allowing burning calcium to fall on the mixture, and 
proceeds vigorously. The presence of calcium carbide and nitride 
is demonstrated in the usual manner. Formation of the latter is 
inhibited as far as possible by using a considerable excess of carbon 
dioxide. The calcium must be in a finely divided state; large 
pieces only react superficially, and the presence of free calcium in 
the product causes the acetylene evolved, on addition of water, to 
he so largely diluted with hydrogen that it does not give a smoky 
flame. H. W. 
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Inorganic Chemistry. 


The Determination of the Molecular Complexity of 
Liquid Sulphur. <Acex. Mircnert Kevias (T., 1918, 113, 
903—922), 


Occurrence of Hydrogen: Selenide in Rain and Snow. 
P. Karrer (Helv. Chim, Acta, 1918, 1, 499).—Repetition of Gass- 
mann’s experiments (A., 1918, ii, 309) has led the author to the 
conclusion that selenium is not present in snow orrain. H.W. 


Starting and Stability Phenomena of the Oxidation of 
Ammonia and Similar Reactions. F.G. Linsenrorn (Chem. and 
Met. Eng., 1918, 19, 287—-293).—Conversion curves have been 
plotted for the oxidation of ammonia at various temperatures, 
showing that whilst little oxidation takes place at 400°, it rises 
rapidly between 450° and 500° to nearly 100%, reaches a maximum 
at about 750°, and then decreases first slowly and afterwards 
rapidly. The temperature of the gauze or catalyst may also be 
plotted for various percentages of ammonia-oxidation, and the 
curve is found to be a straight line, the position of the line, termed 
the ‘“‘heat of reaction line,’ on the conversion curve diagram 
depending on (1) the initial temperature of the gas, and (2) the 
initial composition of the gas. The effects of changes in the 
velocity and the composition of the gaseous mixture on the relative 
positions of these two curves are described, and the conditions for 
(1) the cessation of the reaction, (2) overcoming the prejudicial 
effects of catalytic poisons, are indicated. The reaction does not 
start spontaneously, but must be initiated by heating to a particular 
ignition temperature, which is below the reaction temperature. 
The use of oxygen is shown to be not justified, as it merely results 
in a higher temperature, necessitating water cooling of the gauze. 
A cheap low-grade catalyst may be possible for the first gauze, and 
a platinum gauze for completion of the oxidation in a manner 
analogous to the sulphuric acid process. The synthetic ammonia 
process is also considered, and it is shown that in this case a heat 
exchanger must always be used, and additional heat must usually 
be supplied. With a high pressure and a good catalyst, however, 
no heat need be supplied except during the starting period. 

B 


The Oxidation -and Ignition of Coal. Ricnarp VeERNoN 
Wueexer (T., 1918, 113, 945—955). 


Oxidation of Carbon Monoxide in Contact with Copper. 
K. A. Hormann (Ber., 1918, 51, 1334—1346).—Continuing his 
search for a reagent to oxidise carbon monoxide at the ordinary 
temperature (A., 1916, ii, 637), the author has shown that hydrated 
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copper oxide in the presence of aqueous alkali converts carbon mon- 
oxide into a carbonate, although at only a slow rate. The addition 
of platinum metals, especially iridium, increases the rate five times. 
In contact with metallic copper moistened with aqueous alkali 
carbon monoxide mixed with air is oxidised two or three times more 
rapidly than it is when in contact with a copper oxide surface of 
the same area. The copper is converted into a peroxide, Cu,O, or 
CuO,, which is the real oxidising agent. The addition of a trace 
of iridium to the copper does not change the oxidising power of the 


. peroxide, but increases the adsorptive capacity of the surface for 


carbon monoxide, and thus increases the rate of oxidation. It is 
very remarkable that the rate of oxidation of hydrogen in contact 
with an alkaline copper surface is only 1/70 (with addition of 
iridium, 1/50) of that of carbon monoxide, the copper surface 
having a very small capacity of adsorbing molecular hydrogen. The 
experiments were performed in a Hempel gas pipette filled with 
rolls of copper gauze moistened with 15% potassium hydroxide solu- 
tion. The concentration of the alkali does not appreciably affect 
the results. C. S. 


The Action of Chlorine on the Alkali Iodides. Wittiam 
Norman Rae (T., 1918, 113, 880—884). 


Literature on the Solubility of Systems Relating to 
Nitre Cake. H. W. Foore (J. Ind. Eng. Chem., 1918, 10, 
896—897).—A résumé of the literature dealing with the solubility 
relationships of the systems, Na,SO,-H,SO,-H,O; Na,SO,-RSO,- 
H,O; and RSO,-H,SO,-H,O (R=Fe”, Cu, Ba, Ca, Gl, ete.). 

J. F.S. 


Recrystallisation of Nitre Cake. Burair Saxton (J. Ind. Eng. 
Chem., 1918, 10, 897—-901).—Equations, based on solubility deter- 
minations, have been developed, by means of which the amount of 
any one solid phase, that can be separated from the system 
Na,.SO,-H,SO,-H,.O, can be calculated if the composition of the 
original nitre cake and the acid concentration after crystallisation 
are known. These equations are for the temperature 25°. Further 
equations are given for the same temperature, by means of which 
the amount of water to be added to the nitre cake may be calcu- 
lated in order to leave a calculated amount of one of the solid 
phases. Further equations for obtaining the maximum amount of 
each solid phase from solution at temperatures of 0° and 25° are 
also given. Leaching processes are outlined, by means of which 
sulphuric acid may be concentrated in the solution and sodium 
sulphate in the solid. It is found experimentally that this separa- 
tion can be carried out more efficiently at 0° than at 25°. J. F. 8. 


Colloidal Silver. Atwyn Pickies (Chem. News, 1918, 117, 358). 
—When well-washed silver oxide is reduced by a rapidly stirred 
60% solution of formaldehyde, a solution of colloidal silver is pro- 
duced. This solution is very stable, and varies in colour from pale 
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lilac to rich ruby-red. Acetaldehyde has not the same effect, and 
with formaldehyde the coloured solutions are only produced at 
about 35°. The colour is discharged slowly by salt solutions, and 
by nitric acid. Hydrogen peroxide is slowly decomposed by th 
solution. J. F. 8. 


Rational Preparation of Superphosphates. <A. Arta 
(Annali Chim. A ppl., 1918, 10, 45—103).—On dissolving increasing 
quantities of monocalcium phosphate in a given weight of water at 
constant temperature the proportion of free phosphoric acid con- 
tinually increases, and tends towards a limit in accordance with the 
equation 

2CaH,(PO,). — CaH,(PO,),+CaHPO, + H,PQ,. 


Up to the saturation point at 15° there would thus be a liquid phase 
cousistuug OL water, monocalcium phosphate, and iree phosphoric 
acid, anu a solid phase consisting solely of dicalc1um phosphate 
lormed by nydrolysis of the monocalcium phosphate. Beyond the 
saturation point, with increasing quantities of calclum oxide and 
phosphoric oxide, the liquid phase remains unaltered, whilst the 
solid phase is constantly enricned by monocalcium phosphate. On 
raising the temperature the decomposition of the monocaicium phos- 
pnate is accentuated, whilst the saturation point is retarded. Mono- 
calc1um phosphate appears in the solid phase at the same limit of 
concentration for the calcium oxide, but at a greater concentration 
or the phosphoric oxide. in the case ot commercial superphosphates 
contaiing about 1Z2—20% of soluble phosphoric oxide and 1U—2U% 
ot water, there is a system with a fairly high proportion of phos- 
phoric oxide, and a very low proportion of water. ln estimating 
1ree phosphoric acid in such products it is necessary to use anhy- 
drous ether tor the extraction, since water, alcohol, or ordinary 
ether cause more or less hydrolysis of the monocalcium phosphate, 
according to the amount of water originally present. The pnysico- 
mechanical properties of superphosphates depend on the proportion 
of free phosphoric acid and water, the former depending on the 
nature and physical conditions of the components of the reaction, 
and the latter mainly on the concentration of the sulphuric acid 
used in the preparation. On these grounds commercial superphos- 
phates may be classified as normal or abnormal products, the former 
containing not more than 10—12% of water or 1—2% of phosphoric 
oxide as free phosphoric acid (about 5—10% of the total soluble 
phosphoric oxide). Dicalcium,phosphate is invariably present, and 
the traction of phosphoric oxide in that form of combination should 
be equal to that present as free phosphoric acid. The mono- and 
di-calcium phosphates and calcium sulphate are mainly present in 
the hydrated form. In the case of superphosphates of abnormal 
constitution the water of the liquid phase exceeds 12%, and the 
free phosphoric acid exceeds 2% or 10% of the soluble phosphoric 
oxide, whilst the salts are mainly in the crystalline condition, and 
there is little or no dicalcium phosphate present. It is commonly 
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accepted, in accordance with Kolb’s view, that the reaction between 
sulphuric acid and mineral phosphates takes place in two stages: 


Ca,(PO,)» + 4H,PO, =3CaH,(PO,)>, 


but the observed facts show that the main reaction is more correctly 
represented by the equation : 


The influence of raising the temperature on the reaction is to 
increase the concentration of free phosphoric acid in the liquid 
phase, whilst in the solid phase the dicalcium phosphate increases 
in equal proportion with the free phosphoric acid. These constitu- 
ents gradually interact to form monocalcium phosphate, so that the 
existence of dicalcium phosphate in an industrial product will 
depend on the proportion of free phosphoric acid originally present. 
Hence in products prepared with an excessive quantity of sulphuric 
acid, and thus containing a high proportion of free phosphoric acid, 
the dicalcium phosphate will be reduced or disappear altogether. 
In fact, monocalcium phosphate is not hydrolysed in presence of 
an excess of phosphoric acid, and in such cases the solid phase of the 
system will consist solely of monocalcium phosphate. The applica- 
tion of these principles to the industrial preparation of superphos- 
phates yields products with the desired physico-mechanical proper- 
ties. [See also 7. Soc. Chem. Ind., 1919, 23a.] C. A. M. 


The Decomposition of Barium Peroxide and the Re- 
activity of the Resulting Barium Oxide. J. Arvin Hepvat. 
(Zeitsch. anorg. Chem., 1918, 104, 163—168).—The decomposition 
of barium peroxide by heat at atmospheric pressure has been fol- 
lowed by means of the heating curve. The peroxide was heated in 
a carbon tube furnace and the temperature recorded at 10 sec. 
intervals by means of a platinum—platinum-rhodium thermo- 
element. The reaction being endothermic, its range is indicated 
on the heating curve by a pronounced flattening towards the time 
axis. The temperature at which the vapour pressure of the evolved 
oxygen is equal to 760 mm. was found to be 795°. This agrees with 
the value 796° found by Le Chatelier. The higher temperature, 
825°, obtained by Hildebrand is accounted for by the fact that this 
observer used very carefully dried materials, for in the absence of 
moisture the reaction is very slow and incomplete. 

In presence of copper oxide, barium peroxide starts to decompose 
at about 200°, the reaction becoming most vigorous at 625—660°, 
as shown by the heating curve. When the peroxide is heated with 
amorphous silica. however, the rate of rise of temperature increases 
above 400°. The endothermic decomposition of the peroxide 
is evidently accompanied by a more strongly exothermic reaction, 
probably the formation of a barium silicate, brought about by the 
ereat reactivity of the barium oxide at the moment of its forma- 
tion. Even when powdered quartz glass or crushed quartz is used 
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in place of amorphous silica, there is evidence in the heating curve 
of silicate formation. E. H. R. 


Solubility of Cupric Hydroxide, to a Certain Concentra- 
tion in Sodium Hydroxide and Potassium Hydroxide. Ep. 
Justin-MvuELLER (Compt. rend., 1918, 167, 779—780).—Cunpric 
hydroxide dissolves in aqueous sodium hydroxide (D 1°345—1°370) 
or aqueous potassium hydroxide (D 1°453—-1°498) to the extent of 
0°78 gram in 100 c.c., giving bright blue solutions which do not 
give any precipitate when boiled directly or first diluted and then 
boiled. Solutions prepared with more dilute alkali are not stable. 

W. G. 


Scandium from a Brazilian Source. C. James (J. Amer. 
Chem. Soc., 1918, 40, 1674).—Whilst working up quantities of 
Brazilian zirconia the author obtained a gelatinous residue which 


on examination was shown to consist of scandium fluoride. 
J. F. S. 


Rare Earths. VIII. Separation of Yttrium from Erbium ; 
The Ratio Er,O,:2ErCl,. Epwarp Wicuers, B. 8S. Hopxtns, 
and C. W. Barxe (J. Amer. Chem. Soc., 1918, 40, 1615—1619. 
Compare A., 1917, ii, 34).—Using material containing only erbium 
and yttrium, the authors have investigated the newer methods pro- 
posed for the separation of these two elements. The cobalticyanide 


and the nitrite precipitation methods were found to give good 
results, the latter being the more efficient and practicable. The 
older nitrate fusion method was found to give results far superior 
to the other methods, and by this method erbium compounds of a 
high degree of purity were obtained. The ratio of erbium oxide to 
erbium chloride was determined in seven analyses. The ratio was 
found to vary with the temperature and length of time of ignition 
of the oxide. Erbium oxide, prepared by the ignition of the 
oxalate and ignited for several hours at 800° and two hours at 
900°, was found to retain considerable amounts of carbon dioxide. 
This is contrary to Hofmann’s results (A., 1910, ii, 1073), and con- 
sequently brings into disrepute the present accepted value of the 
atomic weight of erbium. Until erbium oxide of the definite com- 
position Er,O, is prepared, no ratio in which the oxide is one term 
can be trustworthy for the purpose of atomic weight determinations. 


J. F. 8S. 


Preparation and Properties of Yttrium Mixed Metal. 
J. F. G. Hrexs (J. Amer. Chem. Soc., 1918, 40, 1619—1626).— 
Experiments of a preliminary nature dealing with the preparation 
of yttrium mixed metal are described. It is shown that the 
method of preparing anhydrous chlorides of. the metals of the 
yttrium earths, by heating the hydrated chlorides with ammonium 
chloride to drive off five of the-six molecules of water of crystal- 
lisation, and then in a current of hydrogen chloride to remove the 
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last molecule of water, is capable of being used on the large scale. 
The mixed metal has been prepared in the form of powder by 
heating the anhydrous chlorides with sodium in a vacuum at 
1100°, and also by electrolysing a mixture of the molten chlorides 
in a protected graphite crucible, using a graphite anode. Electro- 
lysis of a solution of the mixed oxides in fused cryolite also yields 
the mixed metal in the form of powder, but the method is less 
efficient than the foregoing methods. In all these processes, there 
is considerable loss of yttrium chloride, owing to its volatility at 
the temperature of the experiments. The powdered products have 
been obtained in a coherent form by sintering in a vacuum, but 
the resulting mass easily disintegrates. The product obtained has 
a mean “atomic weight” of 120 and contains 94°05—95°70% of 
metal, which corresponds with 37°5% of yttrium. It burns in the 
air at a dull red heat with a very bright light, and yields a light 
brown oxide. It is slowly oxidised by moist air at the ordinary 
temperature. It glows when heated in hydrogen, nitrogen, or 
carbon dioxide. It does not amalgamate with mercury, and is 
readily attacked by water. Yttrium mixed metal is pvronhoric, 
but not so strongly as the cerium metal iron alloys. J. F.S. 


Effects of Heat on Chemical Glassware. R. G. SHerwoop 
(J. Amer. Chem. Soc., 1918, 40, 1645—1653).—When glass is 
heated, there is shown to be evidence of two distinct kinds of 
gaseous evolution, that resulting from adsorbed material, which 
is readily removed at temperatures below 300°, and that resulting, 
in all probability, from a decomposition of the glass itself. The 
latter effect becomes important above 400° for the softer glasses 
and above 500° for the harder glasses. There is some evidence of 
a definite characteristic rate of gaseous evolution for each tempera- 
ture to which glass is subjected, increasing with the temperature 
and extending over a considerable period. Observations on one 
sample at 500° showed a small, continuous evolution even after 
heating for twenty hours. Adsorption products are confined to 
quantities which are represented approximately by a layer of gas 
about one molecule deep, and are removed with much greater 
rapidity at lower temperatures than the other products obtained. 
which are due to the heating of the glass. The most important 
of the gaseous evolution products obtained from glass under the 
influence of heat is water. which, as the temperature is raised to 
the softening point of the glass, constitutes almost the entire 
quantity of the evolution, but its amount at a lower temperature 
may be relatively unimportant. J. F. S. 


Plasticity and ‘Strength’ of Clay. Orro Notre (ied. 
Zentr., 1918, 47, 108—109).—Extraction of a heavy Silesian clay 
with alcohol and ether did not cause any diminution in the plas- 
ticity or ‘strength’ of the clay. The presence of a certain pro- 
portion of organic matter, therefore, does not affect these qualities 
of the clay. The extract was found to contain sulphur and an 
organic compound which was not identified. H. W. B. 
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Zirconyl Basic Chromate. F. P. Venasix and L. V. Gites 
(J. Amer. Chem. Soc., 1918, 40, 1653—1656).—A basic zirconium 
chromate is prepared as a granular, yellow precipitate by dissolv- 
ing zirconium hydroxide in a boiling solution of chromic acid, 
diluting, and again boiling the solution. The compound obtained 
loses a considerable quantity of its water at 110°, but the whole 
of it is only lost at 200°. The compound is shown to have 
the formula 2ZrO(OH),,ZrOCrO,8H,O, and it is suggested 
that its formation occurs as follows: first, normal zirconium 
chromate is formed, which is immediately hydrolysed to ZrOCrO, ; 
some of the zirconium hydroxide is partly dehydrated to give 
ZrO(OH),. These two substances then combine to give the yellow, 
insoluble compound described above. The present work is at 
variance with earlier work on zirconium basic chromates by Haber 
(A., 1897, ii, 295). : J. F.S. 


Antimonic Acids and Antimonates. Gernarpr JANDER 
(Kolloid Zeitsch., 1918, 28, 122—144).—Analyses of the various 
hydrates of antimony pentoxide have been made, and the dehydra- 
tion curves of these compounds obtained by keeping them over 
sulphuric acid in a desiccator. The behaviour of the antimonic 
acids toward hydrochloric and sulphuric acids and toward solutions 
of potassium and sodium hydroxides has been studied. The 
potassium and sodium salts of these acids have also been investi- 
gated. The experiments show that the properties of the antimonic 
acids vary with the method of preparation and with previous treat- 
ment. ‘Thus, modifications which differ in their water content, 
stability, solubility, and their behaviour towards acids and alkalis 
are obtained (i) by the action of water on the pentachloride, 
(ii) by the action of acids on antimonates, and (iii) by the hydro- 
lysis of the trichloride in the presence of nitric acid. These varie- 
ties of antimonic acid differ only slightly from one another, and 
probably, as in the case_of the stannic acids, the difference is due 
to a difference in the size of the particles. The experiments 
indicate that the tri- and tetra-antimonic acids, that is, the soluble 
antimonice acids, are hydrosols of small stability, and that the 
definite hydrates of antimony pentoxide known as ortho-, pyro-, 
and meta-antimonic acid can have no free existence. The hydrates 
of antimony pentoxide exhibit a marked selective absorption 
towards dilute alkalis. Thereby are formed amorphous substances, 
which apparently are alkali antimonates. The composition of these 
substances, however, varies continuously with the composition of 
the solid hydrate. In concentrated alkali solutions, the hydrates 
of antimony pentoxide dissolve, and from these solutions at low 
temperature and by careful evaporation, various alkali antimonates 
may be crystallised, but the nature of the salt depends on the con- 
centration of the mother liquor. The compound 


1-71K,0,Sb,0,,8H,O 
has been obtained in this way. J. F. §. 


| 
: 
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Bismuth Hydride. Frirz Panern (Zeitsch. Elektrochem., 1918, 
24, 298—299).—Working from the point of view that isotopes 
and their compounds are identical, the author is of the opinion 
that bismuth hydride is capable of existence, and that it is gaseous 
and only moderately stable, much less so than antimony hydride. 
These statements are based on the fact that by the action of hydro- 
chloric acid on magnesium which has been covered with thorium-C 
(an isotope of bismuth), a radioactive hydride 1s produced which 
has the properties enumerated above. J. F. 8S. 


Hydroxylamine Platinum Bases. Lxro ALExaNnDROWwiTSCH 
TscnuGcaEv and Insa Inusttscnh Tscuernsaev (T., 1918, 118, 
884—-897). 


Mineralogical Chemistry. 


‘¢ Hydromagnocalcite '’ from the Tatra Mountains, Car- 
pathians. Emanvert Grarzer (Centr. Min., 1918, 307—311).— 
The compact, chalk-white material with conchoidal fracture is 
found as loose blocks in the Lopusna valley, near the village of 
Lucesivna, on the southern slopes of the Tatra Mountains. Analysis 
gave results approximating to the formula CaCO, + Mg(OH),. 


CaO. MgO. CO,. H,0. Total. Sp. gr. 
36-55 23°15 28°75 10-60 99°05 2-412 
[This is evidently pencatite, which was long ago proved to be a 
mechanical mixture of calcite and brucite (Mg[OH],).| 


‘ 
«© Oe We 


Analytical Chemistry. 


Quantitative Analysis of Small Quantities of Gases. 
H. M. Ryper (J. Amer. Chem. Soc., 1918, 40, 1656—1662).—A 
somewhat complicated apparatus is described by means of which a 
quantitative analysis of 5 cu. mm.—1 c.c. of a gaseous mixture of 
water vapour, carbon dioxide, carbon monoxide, oxygen, hydrogen, 
nitrogen, and methane may be carried out with an accuracy of 
about 5% for each constituent. The apparatus makes use of a 
McLeod gauge and an optical lever gauge, but for details the 
original should be consulted. J. F. S. 


Gas Bubbler for Gas Analysis. Otiver D. Burke (Chem. 
News, 1918, 117, 368—369).—The glass tube through which the 
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gas enters is drawn out into a fine capillary. Another glass tube 
is fused on to the side of the first tube and bent so that the end 
extends just below the end of the capillary, where it is flattened 
and the top surface ground. The capillary is made to fit tightly 
on the ground surface, so that the gas escaping from the capillary 
is broken up into very fine bubbles. [See, further, /. Soc. Chem. 
Ind., January, 1919.]| W. P. S. 


Oxidising Action of Potassium Dichromate as Com- 
pared with that of Pure Iodine. Cari R. McUrosky (J. Amer. 
Chem. Soc., 1918, 40, 1662—1674).—The author has studied the 
trustworthiness of potassium dichromate as a standardising agent 
in iodometric determinations. It is shown that potassium di- 
chromate always liberates more than the theoretical quantity of 
iodine from hydriodic acid. This excess of iodine may be reduced, 
but not wholly removed, by removing dissolved air from the solu- 
tions, by drying, and fusing the dichromate in the absence of air 
and by recrystallising repeatedly to remove oxidising impurities. 
It is also shown that the excess of iodine is not due in any way to 
the catalytic action of chromium chloride. J. F. 8. 


Estimation of Active Oxygen in Sodium Peroxide. 
JAROSLAV MiLBavER (J. pr. Chem., 1918, [ii], 98, 1—8).—The 
following methods have been proposed for the estimation of active 
oxygen in sodium peroxide: (1) liberation of hydrogen peroxide 
by water followed by titration with potassium permanganate, 
(2) treatment of sodium peroxide with potassium iodide and 
potassium hydrogen carbonate, and titration of the iodine liberated 
with sodium arsenite, and (3) measurement of the oxygen liberated 
by water in the presence of cobalt nitrate. The results obtained by 
the first method are very low, those by the second are somewhat 
better, but still low, whilst the third method gives high results. 
The methods have been critically examined and improved; the 
following processes yield accurate results: (1) Water (100 c.c.) is 
mixed with concentrated sulphuric acid (5 c.c.) and chemically 
pure boric acid (5 grams); sodium peroxide (0°5 gram) is gradu- 
ally added to the mixture, which is kept briskly shaken, and the 
liberated hydrogen peroxide is titrated with potassium perman- 
ganate. The usual permanganate method gives low results, since 
a portion of the hydrogen peroxide is catalytically decomposed by 
the manganese sulphate formed during the process. (2) Sodium 
peroxide is gradually introduced into a solution of potassium iodide 
(2 grams) in dilute sulphuric acid (1 in 20; 200 c.c.); the iodine 
is titrated with standard thiosulphate. The results agree fully 
with those obtained by the permanganate method. (3) Sodium 
peroxide (0°2—0°3 gram) is mixed with about 10 c.c. of copper 
sulphate solution (0°05%) in a small flask connected to a nitro- 
meter; the flask is shaken, and decomposition is complete within 
a minute, when the liberated oxygen is measured. The gas 
evolved contains about 0-32% of carbon dioxide and 0-08% of 
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hydrogen. With cobalt nitrate as catalyst, the results are in- 
variably high; the authors consider this may indicate the presence 
of an oxide higher than the peroxide. 

The action of the atmosphere on sodium peroxide has also been 
investigated; moisture appears to be more active than carbon 
dioxide in causing decomposition. A 


Pregl’s Micro-estimation of Nitrogen. Hans Fiscuer 
(Ber., 1918, 51, 1322—1325).—The estimation of nitrogen in 
difficultly combustible substances by the micro-Dumas method 
(compare Dubsky, A., 1918, ii, 130) gives untrustworthy results, 
and the author now employs only the original Pregl method. The 
causes of the inaccuracies in the former method are discussed. 

The author uses the micro-Pregl method in preference to the 
Lassaigne test for the detection of nitrogen in rare or very valuable 
organic compounds. C. 8. 


Detection and Estimation of Hydrogen Phosphide in 
Hydrogen. J. Sover (Ann. Chim. anal., 1918, 23, 221—225). 
—Hydrogen prepared by the action of sodium hydroxide on ferro- 
silicon always contains traces of hydrogen phosphide. The presence 
of the latter may be detected by burning the hydrogen from a 
platinum jet and directing the flame on to the edge of a porcelain 
basin; the flame has a green coloration. When examined with 
the spectroscope, the flame exhibits the phosphorus spectrum. If 
a drop of water suspended on a glass rod is held in the flame for 
fifteen seconds and then tested with molybdic acid reagent, a 
yellow precipitate is obtained. The amount of hydrogen phosphide 
present is estimated by passing a definite volume (from 2 to 20 
litres) of the gas, together with a large excess of air, through a 
platinum jet arranged in a silicon tube heated to bright redness ; 
this tube is inclined slightly, and its lower end is connected with 
absorption vessels containing water. When the desired quantity 
of the gas has been burned, the tube and the contents of the 
absorption vessels are rinsed into a basin, treated with 5 grams of 
ammonium nitrate, concentrated to about 40 c.c., and the phos- 
phoric acid precipitated with molybdic acid reagent. [See, further, 
J. Soc. Chem. Ind., 1918, 765a.] W. FP. &. 


Estimation of Minute Quantities of Arsenic. O. BILLeTER 
(Helv. Chim. Acta, 1918, 1, 475—498).—A more extended and 
somewhat modified account of the method previously published 
(A., 1915, ii, 578). 

The estimation of arsenic in organic substances is effected in 
the following manner. The organic matter is destroyed either by 
treatment with a mixture of nitric and concentrated sulphuric 
acids or, in the case of urines, by rendering the latter alkaline with 
sodium carbonate, evaporation to a syrup, admixture with 
potassium perchlorate (2 grams) and potassium sulphate (4 grams) 
for each 100 c.c. of urine, desiccation of the mixture at 120°, and 
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gradual introduction of the latter into a platinum crucible heated 
to dull redness, followed by more intense ignition until tranquil 
fusion is attained. The arsenic is separated from other metals by 
distillation with a mixture of sodium chloride (2 grams) and 
potassium bromide (0°2 gram) for each 20 c.c. of sulphuric acid (the 
addition of hydrazine sulphate previously recommended is found 
to be unnecessary), or, if destruction of organic matter has been 
effected with potassium perchlorate, by treatment with potassium 
bromide (0°1—0-2 gram) and sulphuric acid (90%, 6 c.c.). 
Mercury is completely retained by one distillation, but if antimony 
is present, it is necessary to redistil after. addition of 5—6 grams 
of sulphuric acid (90%). Hydrochloric acid is eliminated from 
the distillate by treatment with hypochlorous acid, and the solu- 
tion is evaporated to dryness. The residue is dissolved in sulphuric 
acid (12%, 1 c.c.) and evaporated on the water-bath to destroy 
any chloric acid that may be present; after addition of water 
(0°85 c.c.), it is transferred to a Marsh’s apparatus. By this 
method, 0°01 mg. of arsenic may be detected. 

The precautions necessary for ensuring the requisite purity of 
the reagents are fully described. The commercial pure sulphuric 
acid is diluted to 85% and heated with sodium chloride (3%) and 
potassium bromide (0°3%) in a quartz flask; the treatment is twice 
repeated with smaller quantities of salts, and the acid is finally 
distilled from a quartz retort and collected in a quartz flask. 
The nitric acid and the salts are purified by Lockemann’s method. 
Zinc is conveniently obtained by the electrolysis of an aqueous 
solution of zine sulphate, using a zinc anode and copper cathode ; 
the metal is obtained in the pulverulent state, and dissolves readily 
in dilute sulphuric acid without being activated. It is free from 
arsenic. Hypochlorous acid is best prepared by the solution of 
chlorine monoxide in water. 

The sensitiveness and constancy of the arsenic mirrors depend 
considerably on the quality of the calcium chloride used in desic- 
cating the gas. Commercial fused calcium chloride is unsuitable, 
as it is always strongly alkaline; a neutral product can be obtained 
by dehydrating the crystalline substance at 200°, and subsequently 
gradually heating the finely divided product to its melting point 
in a quartz tube in a slow current of dry hydrogen chloride. The 
best results are obtained by starting from metallic calcium. 

H. W. 


Amount of Amorphous Silica in the Soil. Bita von 
HorvAtu (Bied. Zentr., 1918, 47, 97—98).—For the estimation 
of the amorphous silica, 5 grams of the soil are extracted with 
100 c.c. of a 1% sodium carbonate solution for fifteen minutes at 
100°. Solutions of sodium carbonate of greater concentration than 
1% dissolve silicates and quartz besides amorphous silica, the results 
obtained being consequently too high. When estimated by the 
author’s method, soil is found to contain only a few milligrams 
per cent. of amorphous silica. H. W. B. 
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Estimation of Metals by Electrolytic Deposition without 
using an External Supply of Electricity. MaAvrice 
Frangois (Compt. rend., 1918, 167, 725—727).—A strip of nickel 
is placed across the top of a platinum crucible, and a zine rod, 
5 mm. in diameter, is suspended from the strip; the rod is notched 
so as to fit on to the nickel strip, and the lower end of the rod 
extends nearly to the bottom of the crucible. The zinc rod is 
amalgamated at least twenty-four hours before being used, and is 
wrapped in filter-paper, which is tied on to the rod with ordinary 
cotton thread. ‘The electrolyte used for the deposition of silver 
or gold consists of 9 c.c. of 10% potassium cyanide solution, 5 ©.c. 
of potassium hydroxide solution (D 1°332), and 2 c.c. of ammonia; 
for the deposition of mercury, the solution should consist of 20 c.c. 
of 10% sulphuric acid containing 0°5 gram of potassium iodide. 
In all cases, the deposition requires twenty-four hours for com- 


pletion. ([See, further, J. Soc. Chem. Ind., 1918, 784a.] 
Ww. #. &. 


Quantitative Estimation of Ions by Microanalytical 
Methods. I. Robert Srresincer (Osterr. Chem. Zeit., bib 
21, 71—73; from Chem. Zentr., 1918, ii, 471).—The author 
has extended Pregl’s method of quantitative organic micro- 
analysis to inorganic substances, and describes the estimation 
of silver, nickel, arsenic, iron, chromium, and copper, and the 
separations of silver from copper and lead from tin. Precipita- 
tion of nickel with a-benzildioxime is unsuitable for micro- 


analytical purposes, the results being too high. ;' H. W. 


Gravimetric Analysis. VI. Estimation of Calcium. 
VII. Separation of Calcium from Magnesium. L. W. 
WINKLER (Zeitsch. angew. Chem., 1918, 31, 187—188, 203, 
214—-216).—Estimation of calcium as oxalate or carbonate was 
submitted to critical examination. It is recommended that the 
precipitation as oxalate should be made from an acetic acid solu- 
tion in the presence of ammonium chloride; the calcium oxalate 
should be weighed as such, since ignition to oxide is less trust- 
worthy, especially in the presence of sulphates. If the latter are 
present, the oxalate always contains sulphate, but the weight is 
not affected, since the two have practically identical molecular 
weights. For the separation of calcium from magnesium, the 
calcium is precipitated as described from an acetic acid solution; 
the magnesium is subsequently precipitated as ammonium mag- 
nesium phosphate and weighed in this form. [See, further, 7. Soc. 
Chem, Ind., 1919, 29a.] W. P. S. 


Estimation of Calcium and Magnesium in different 
Saline Solutions. E. Canats (Bull. Soc. chim., 1918, [iv], 23, 
422—430).—The simplest and most satisfactory method of estim- 
ating calcium is to precipitate it as oxalate in ammoniacal solu- 
tion and weigh it as oxide. The method of precipitation as 
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sulphate and weighing as such is also very exact, providing that 
numerous precautions are taken. [See, further, J. Soc. Chem. 
Ind., January, 1919]. W. G. 


Sensitiveness of the most usual Tests for Copper. 
A. Woéser (Osterr. Chem. Zeit., [ii], 21, 105—107; from Chem. 
Zentr., 1918, ii, 560).—The usual tests for the detection of copper 
have been investigated with respect to sensitiveness with a view 
to their application in microanalysis; the results are given in the 
form of a table. H. W. 


Separation of Hydroxides in the Ammonium Sulphide 
Group. W. D. Treapweit (Schweiz. Chem. Zeit., 1918, 2, 
59—61, 71—74; from Chem. Zentr., 1918, ii, 663—664).—The 
separation of bivalent from tervalent metals of the ammonium 
sulphide group by simple precipitation with dilute ammonia from 
solutions containing ammonium salts is generally not quantitative. 
Transitory local excess of the reagent cannot be avoided, and the 
precipitate then carries down varying amounts of the bivalent 
metal. Thé necessary asymptotic approach to the neutral point 
can be easily attained by leading a current of dilute ammonia 
(obtained by blowing air through a saturated solution of 
ammonium chloride in the presence of calcined magnesia) through 
the solution. Precipitation by the gas has the advantage that it 
is possible to approach the neutral point with the necessary caution 
without correspondingly diluting the solution. In the presence 
of manganese, ammonia should not be added until neutralisation is 
complete, since the manganese ion is readily oxidised by air in 
neutral solution and passes into the precipitate; neutrality to 
litmus is the farthest possible limit. In the separation of 
chromium and manganese, the latter is always adsorbed by the 
chromium hydroxide. The hydroxides of the tervalent metals 
carry down nickel and cobalt more readily than manganese and 
zinc. The error can be somewhat diminished by precipitating and 
filtering the main portion of the sesquioxides in distinctly acid 
solution, and subsequently precipitating the remainder from the 
filtrate after fresh addition of ammonium salts. The precipitates 
contain much more basic sulphate than chloride. Precipitates 
from solutions containing sulphates are more sandy in character 
and do not adhere to glass; when washed, they lose the sulphate 
ion and become slimy. 

Mercuric oxide is not suitable for the precipitation of the ter- 
valent metals of the ammonium sulphide group as hydroxides. 
When warmed with dilute ammonium sulphate solution, it only 
liberates an insufficient quantity of ammonia; addition of 
ammonium chloride effects an improvement, due to the formation 
of complex mercury salts. The precipitates are very easily filtered ; 
they are ignited wet, when the admixed mercury compounds are 
quantitatively volatilised. 

For the precipitation of aluminium, chromium, and iron, a 
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freshly prepared mixture of sodium or potassium nitrite and 
ammonium chloride is to be preferred to the very unstable 
ammonium nitrite. The precipitates obtained from solutions of 
ferric salts by this process are very difficult to filter, and are 
greatly contaminated with basic salts. The difficulty may be 
avoided by displacing the nitrous acid from the solution by a 
current of inert gas at the temperature of the water-bath. The 
utility of the method is limited owing to the oxidising action of 
the nitrous fumes. 

A portion of the aluminium remains in solution when a dilute 
solution of aluminium chloride is precipitated by sodium thio- 
sulphate and boiling is continued until sulphur dioxide is com- 
pletely expelled; precipitation is still less complete in the case of 
chromium. H. W. 


Arsenite Titrations of Permanganate Solutions. ALokr 
Bose (Chem. News, 1918, 117, 369—370).—Results of experiments 
are recorded showing that free nitric acid is not the cause of the 
abnormally high reducing value of sodium arsenite solution when 
this is used for the titration of permanganate (compare Ibbotson, 
A., 1918, ii, 175). The formation of manganic compounds does 
not seem to be possible. Some complicated reactions may take 
place during the titration, but it is quite clear, from the results 
of titrations with ammonium ferrous sulphate solution, that all 
the manganese is present as permanganate before the titration 
with arsenite is commenced. [See, further, 7. Soc. Chem. Ind., 
1919.] Wa Bee 


4 

Separation of Germanium from Arsenic by the Dis- 
tillation of the Chloride in the Presence of a Chromate. 
Puitie E. Browntne and Sewett E. Scorr (Amer. J. Sci., 1918, 
[iv], 46, 663—665).—A modification of a method described 
previously (A., 1917, ii, 546); chromic acid is used to oxidise the 
arsenic, and the germanium chloride is then distilled from the 
h¢drochloric acid solution. Five c.c. of 10% potassium dichromate 
solution are sufficient to oxidise 0°25 gram of arsenious acid. A 
current of carbon dioxide may be passed through the apparatu: 
during the distillation to facilitate the removal of the germanium 
chloride. If as little as 0°0005 gram of germanium oxide is pre- 
sent, the distillate yields a white precipitate of germanium sulphide 
on the addition of hydrogen sulphide. [See, further, 7. Soc. 
Chem. Ind., 1918, 785a.] W.P. 6. 


The Estimation of Phenol and the Three Isomeric 
Cresols in Mixtures of these Substances. Harry MeEprortH 
Dawson and CuristopHER ARCHIBALD Mountrorp (T., 1918, 118, 
935—944), 
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General and Physical Chemistry. 


The Optical Behaviour of Water of Crystailisation. 
Kirne Briecer (Ann. Physik, 1918, [iv], 57, 287—320).—Experi- 
ments have been made to compare the reflection intensities of 
crystals of a number of hydrated salts in the infra-red region, 
\=2°5—7'0p, with that of water. The reflection curve for water 
shows a well-marked maximum intensity at A=3-07p, and very 
similar maxima are found for hydrated crystals (compare Schaefer 
and Schubert, A., 1916, ii, 505). Of the nine isomorphous alums 
examined, eight show two maxima in the intensity curves in place 
of the single water maximum at 3-07 p, their positions being near 
3°02 and 3°51, but differing slightly in the different alums. 
The curve for cesium alum, however, shows a third maximum, and 
in this respect is abnormal. The water maximum at A=6°22 p also 
becomes doubled in the case of the alums. 

As examples of uniaxial crystals, the hexahydrated nickel 
sulphate and selenate (tetragonal trapezohedral) were examined. 
In the case of these salts, the water maximum is shifted only 
slightly. The intensity of the reflection depends on the position 
of the optic axis relative to the reflecting surface, the water of 
crystallisation exhibiting dichroism. Similarly in the case of mono- 
clinic crystals of the magnesium sulphate and zinc-ammonium 
sulphate groups, the reflection properties are closely related to the 
optical properties, the water being trichroic. It is concluded that 
the symmetry properties of the water in hydrated salts correspond 
with the symmetry of the crystals. The bearing of the results on 
Werner’s theory of the constitution of hydrated salts is discussed. 

Preliminary experiments with analcime indicate a shift of the 
water maximum towards the shorter wave-lengths, whilst in every 
other case the shift is in the other direction. Further experiments 
may be expected to throw light on the constitution of the zeolites 
generally, especially with regard to the state of combination of the 
water which they contain. E. H. R. 


‘ Effect of the Electric Field on Spectrum Lines. VII. 
The Fowler Helium Series. J. Srarx, O. Harprke, and G. 
LigBert (Ann. Physik, 1918, [iv], 56, 569—576. Compare Fowler, 
A., 1913, ii, 811).--The effect of an electric field on the lines 
\3203 and A2733 of the Fowler helium series has been studied. 
The effect is compared with that on the Balmer hydrogen series, 
and it is shown that both effects are very similar, the lines in both 
cases being symmetrically resolved into their components. The 
intensity of the two components is equal. J. F.S. 


Effect of an Electric Field on Spectrum Lines. VIII. 
New Principal Series of Helium Lines which Appear in 
the Electric Field. J. Srark (Ann. Physik, 1918, [iv], 56, 
577—588. See preceding abstract).—During an investigation of 
the influence of an electric field on the helium spectrum, two new 
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principal series of lines were discovered. The lines of the first of 
these, the He / principal diffused series, are given by the formula 
v=L£2z(h)—Lz(m,d). In the electric field, the lines of this series 
are resolved in such a way that the components do not lie sym- 
metrically, but are displaced about 1 A. unit in the direction of 
shorter wave-lengths. The second new series of helium lines, the 
He Z sharp series, is represented by the formula v= £z(h) — Lz(m,s). 
The lines of this series in an electric field were not resolved into 
several components, but were displaced towards the longer wave- 
lengths. The He+ ion possesses twelve series, which can be 
arranged in two systems of six series. In each system there are 
three principal series with the same end-number, and three sub- 
sidiary series, also with the same end-number. J. F.S. 


Effect of an Electric Field on the Ultra-violet Lines of 
Helium. G. Ligeperr (Ann. Physik, 1918, liv], 56, 589—609. See 
preceding abstracts).—The ultra-violet lines of the principal series 
He Z are displaced towards the red end of the spectrum under the 
influence of an electric field. Both the components undergo the 
same amount of displacement. The lines of the second subsidiary 
series are displaced without resolution toward the red by an 
electric field. In this case, the displacement is rather more than 
the proportional amount. The lines of the principal series He ZZ 
are displaced toward shorter wave-lengths by an electric field. In 
the case of the third subsidiary series of He Z, a displacement of 
the lines toward longer wave-lengths is brought about by an 


electric field. J. F. 8. 


A New Helium Series under the Influence of an Electric 
Field. G. Lizsert (Ann. Physik, 1918, |iv], 56, 610—616).— 
Corresponding with the third He Z series, a subsidiary He JJ series 
becomes visible in a strong electric field, whereas in a weak electric 
field it has no noticeable intensity. The electric effect on every 
member of the principal series corresponds with the effect on the 
similar member of the subsidiary series. The lines of the sub- 
sidiary series, like those of the principal series, are displaced 
toward the shorter wave-lengths. J. F. S. 


Spectrum of the Chromosphere. An Eruptive Protuber- 
ance of the 6th July, 1917. P. Carrasco (Anal. Fis. Quim., 
1918, 16, 700—706).—A comparison of the author’s observations 
of the chromosphere spectrum with the results of Rowland and of 
Adams. The presence of the helium series 6678°1, 4922'1, etc., is 
noted as a characteristic of the spectrum. The helium series 
7665°6, 4713°2, etc., was not observed. W. S. M. 


Optical Researches on the Constitution of Sulphurous 
Acid, its Salts and Esters. Konr. Scuagrer |with WILLY 
Kéuter] (Zeitsch. anorg. Chem., 1918, 104, 212—250).—Aqueous 
solutions of sulphur dioxide show an absorption band in the ultra- 
violet in the same position as the band given by sulphur dioxide 
gas, although somewhat broader. 


Beer’s law is not followed, the 
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band becoming much shallower with increasing dilution. The 
absorbing substance in aqueous solutions is a hydrate of sulphur 
dioxide, SO,...OH,, which appears to be more active than sulphur 
dioxide itself. Since the normal sulphites and the sulphite esters, 
Et-SO,-OEt and SO(OEt)., are both transparent in the ultra- 
violet, it is concluded that sulphurous acid itself is non-absorbing, 
both in the unionised and ionised condition. The diminished 
absorbing power of solutions of sulphur dioxide on dilution is 
attributed to a change of equilibrium from left to right in the 
equation SO,...0OH, — H,SO3,. The aqueous solution contains 
very little sulphurous acid, and it is considered that measurements 
of the ion concentration in sulphur dioxide solutions have given 
rise to false ideas regarding the degree of dissociation of sulphurous 
acid, and consequently of the strength of the acid. 

At higher temperatures, solutions of sulphur dioxide absorb 
more strongly, owing to a shift in the equilibrium of the above 
equation towards the left. Similarly, addition of sulphuric acid 
to an aqueous solution of the gas increases the depth of the band 
in the same manner, but only to a certain limit. When the 
sulphuric acid exceeds 51, the absorption again decreases, prob- 
ably owing to dehydration, in the sense SO,...0H,—- S80O,+H,0, 
the free sulphur dioxide being a less strong absorber than its 
hydrate. In pentane and chloroform solutions, the absorption is 
similar to that of the free gas, and the solutions follow Beer’s law. 
In solutions of methyl and ethyl alcohols and ethyl ether, the 
absorption is much increased, and in the case of ethyl ether the 
band passes into general absorption in the ultra-violet. These solu- 
tions also follow Beer’s law, and it is concluded that stable com- 
pounds of the type O,8...OHEt and O,S...OEt, must be present in 
such solutions. 

Normal sulphites show only end absorption in the extreme ultra- 
violet, and when a solution of a normal sulphite solution is half 
neutralised with sulphuric acid, the resulting metal hydrogen 
sulphite solution at first shows only end absorption, but after a few 
days, particularly under the influence of light, the sulphur dioxide 
band develops. When the metal hydrogen sulphite is formed, how- 
ever, by mixing solutions of sulphur dioxide and normal sulphite, the 
band is present immediately. A solution of potassium pyrosulphite 
when freshly prepared shows only end absorption in the extreme 
ultra-violet, but the band gradually develops. Similarly, sodium 
methyl sulphite, which in methyl alcohol shows only end absorp- 
tion, in aqueous solution gradually develops the sulphur dioxide 
band, more quickly in stronger solutions, owing to hydrolysis into 
sodium hydrogen sulphite and methyl alcohoi. 

The equilibrium conditions in aqueous sulphur dioxide solutions 
are represented by the scheme: 

— —-[O0,0H] —. [0,0 ],, —- [0,0 ]', »- 
S0, = 80,...0H, = Ke = [ shy [H = | oS | +H 


le ce Fil Fc F cee. Cac cae 
| OS | = [0804 = | os$ |u = | 089] +H’. 
0-2 
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The hydrogen sulphite ion, HSO,’, is probably unstable and under- 
goes transformation into sulphurous acid and SO,”, thus: 
2HSO,'=S0O,”+H,SO;. The sulphurous acid then comes into 
equilibrium with sulphur dioxide hydrate in the sense H,SO, — 
SO,...H,O. These changes would explain the gradual develop- 
ment of the absorption band in hydrogen sulphite solutions. The 
view is expressed that the sulphite ion, [SO,]”, has a symmetrical 
constitution, and hence also the norma] sulphites. This view is 
supported by the observation that selenious acid and the dialkyl 
selenites have similar absorption spectra to the normal sulphites 
(compare A., 1917, ii, 61, 186; 1915, ii, 389). E. H. R. 


The Ethylene Chromophore. H. Ley (Ber., 1918, 51, 
1808—1819. Compare Ley, A., 1917, i, 261; Kauffmann, ebenda. 
391).—The absorption spectra of styrene, stilbene, and cinnamic acid 
and their derivatives have been studied. Bathochromic effects are 
produced by the introduction of a methyl, methoxy- or ethoxy-group 
in the w-position in styrene, whilst a hypsochromic effect results 
when the methyl or ethoxy-group is substituted in the a-position ; 
hypsochromic effects are also observed with 7-methylstilbene, 
B-methyleinnamic acid, f-ethoxycinnamic acid, and a-methyl- 
cinnamic acid as compared with the parent substances. 

Attempts are also made to connect absorptiometric anomalies with 
abnormal values for the molecular refraction. The esters of a- and 
8-methylcinnamic acid are less absorbent than the parent substance 
and have lower values for the exaltation Ya. B-Methylstyrene has an 
absorption similar to that of styrene, and its refraction anomaly is 
of the same order. With the hydroxy-derivatives a somewhat similar 
parallelism is observed, the hypsochromic effect of the ethoxy-group 
in the a-position corresponding with a distinct diminution of the 
exaltation. Since, in general, an increase in refractive and disper- 
sive power corresponds with an increase in the unsaturated nature 
of the compouhd, the explanation of the “disturbing ”’ action of 
substituents on the absorption spectra of substances by the assump- 
tion of alteration in the degree of unsaturation appears to receive 
further support. 

The extinction-coefficients of chloroform solutions of 1:3 :5-tri- 
nitrobenzene and styrene, a-ethoxystyrene, f-ethoxystyrene, and 
B-methoxystyrene respectively have also been measured, but the 
results scarcely lead to a definite conclusion. 

Kauffmann’s criticism of the author’s views (Joc. cit.) is reviewed. 


H. W. 


Crystalloluminescence. II. Triboluminescence and 
Crystalloluminescence. Harry B. Weiser (J. Physical Chem., 
1918, 22, 576—595. Compare A., 1918, ii, 419).—For the further 
investigation of the relationship between crystalloluminescence and 
triboluminescence, the phenomena have been studied with crystals 
of arsenic trioxide and the double sodium—potassium sulphate, 
2K,S8O,,Na,S8O,. In each case the colour of the light emitted by the 
crystals during rapid formation (crystalloluminescence) and that 
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produced by rubbing or crushing the crystals (triboluminescence) 
have been determined by photographing through an appropriate 
series of light filters, and it is shown that the light rays resulting 
from the two phenomena are identical in colour, that from arsenic 
trioxide differing considerably, however, from that from the double 
salt. The colour of the luminescence is therefore a specific property of 
the compound. The phenomena are held to be chemical in origin. 
Crystalloluminescence, which is only exhibited by a few inorganic 
compounds, is due to the rapid re-formation of molecules broken up 
by the process of electrolytic dissociation. Triboluminescence is due 
to the re-formation of molecules broken up by the violent disruption 
of crystals. Whilst all crystalloluminescent substances are also tri- 
boluminescent, the reverse is not true. In certain newly-formed 
crystals a state of strain may exist, and if outside force is applied to 
such crystals before the internal forces have become adjusted, violent 
disruption of the crystal may ensue, with consequent molecular 
decomposition and triboluminescence. The intensity of the tri- 
boluminescence depends on the force needed to break up the mole- 
cule and the magnitude of the conversion factor for light in the 
luminescent reaction. E. H. R. 


Spectrum of the Ruby and Emera’d. IV. Spectrum 
Phenomena in the Chromium Compounds. James Morr 
(Trans. Roy. Soc. 8S. Africa, 1918, 7, 129—130).—It has been shown 
previously (zbid.,2, 321; 3, 271, 273; 4, 339) that the almost unique 
spectra of ruby and emerald are due to chromium oxide which has 
been compelled to vibrate in an abnormal or constrained manner 
leading to the production of narrow absorption bands ; the constrain- 
ing substance in the case of the ruby is crystalline alumina and in 
the case of the emerald it is glucinum silicate. The present com- 
munication describes attempts to induce the constrained vibration 
of ordinary chromium oxide by artificial means. Suitable methods 
consist in dissolving chromic oxide in concentrated sulphuric acid 
and gradually adding an organic substance, such as starch, until the 
orange colour has changed to deep green or, more strikingly, by 
replacing the sulphuric acid by glacial phosphoric acid. It would 
appear possible to get a very close imitation of the emerald spectrum 
by the latter process, but the ruby spectrum, on the other hand, has 
not been reproduced except by means of alumina. 

Concentrated hydrochloric, nitric, perchloric. formic, acetic, and 
citric acids did not vield very characteristic results, although a faint, 
hazy band at A 6800 was seen in several of these solutions. H. W. 


A New Electrometer for the Measurement of Radioactivity. 
B. Szrtarp (Anal. Fis. Quim., 1918, 16, 690—699).—A detailed 
description of a new improved electrometer of the attracted alumin- 


ium needle type especially adapted for radioactive measurements. 
Ww.s.M. 


~ Radioactivity of some Canadian Mineral Springs. 
J. Sarrerty and R. T. Etworrny (Trans. Roy. Soc. Canada, 
1917—1918, [iii], 11, 17—26).—The water of some sixty mineral 
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springs has been examined with respect to its content of radium 
emanation and dissolved radium. Measurements of the rate of 
flow and temperature of the water are also given, together with 
the nature of the strata. The emanation content varies from 
11°2x10-" curies per litre to 345x10-" curies. The dissolved 
radium varies between the merest trace and 46x 10-! gram per 
litre, although in most cases the amount is very small. A tabular 
comparison is given between the factors for these springs and those 
of American and European springs. Thermal springs are shown 
to be more active than the cold springs. J. F. 8. 


The Radioactivity of Mud from Rockanje. EE. H. Bicuner 
(Chem. Weekblad, 1918, 15, 243—-246).—Examinations of samples 
of mud from the Waal lake, near Rockanje (A., 1913, ii, 821), 
showed proportions of radium of the order of 1x10-' parts by 
weight. Subsequent examination in the following year confirmed 
this figure. More recent work on samples of the same material 
by Folmer and Blaauw (A., 1918, ii, 145) indicate a radium con- 
tent of the order generally found in common rocks and deposits, 
namely, 1x 10-!. The author has examined some of the samples 
tested by Folmer and Blaauw, and confirms their results. The 
discordance between the later figures and the earlier results can- 
not be attributed to differences in the methods of working or to 
experimental error, but is possibly due to deposition from the river 


water in isolated places of matter containing a high proportion of 
some uranium mineral or its degradation products. 8. I. L. 


The Radioactivity of the Mud from Rockanje. A. H. 
Biaauw (Chem. Weekblad, 1918, 15, 361—364).—Biichner’s argu- 
ments (preceding abstract) to account for the differences shown by 
the later analyses in the radioactivity of the Rockanje deposits 
are criticised, and the assumptions of patches of higher activity 
questioned. Other geological arguments suggested by Biichner are 
shown to be incorrect. It is claimed that the later examination 
was complete. 8. I. L. 


Ionisation and Resonance Potential for Electrons in 
Vapours of Magnesium and Thallium. Pav D. Foorr and 
Frep L. Monter (Phil. Mag., 1919, [vi], 37, 33—50).—The ion- 
isation and resonance potentials for electrons in vapours of mag- 
nesium and thallium have been measured by the Tate modification 
of the Franck and Hertz method. The experimental values for 
magnesium vapour were 2°65 volts and 7-75 volts for the resonance 
and ionisation potentials respectively. The values calculated from 
the quantum relation Av=eV are 2°70 volts and 7°61 volts 
respectively. In the case of thallium vapour, the values 1-07 volts 
and 7°3 volts were obtained for the resonance and ionisation 
potentials resnectively. The theoretical value for the former 
quantity is 1-07 volts, whilst that of the latter is unknown. The 
ionisation potential for magnesium is obtained from the limit of 
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the combination series 1‘5S—mp,, and the resonance potential is 
determined by the first line in this series, m=2. in the case of 
thallium, the resonance potential is determined by the shorter 
wave-length member of the first term of the principal series of 
doublets. No known series in thallium has a convergence fre- 
quency greater than 49,263. The observed ionisation potential for 
thallium suggests the presence of an undiscovered series of single 
lines converging at v=1°5S=57,000 to 60,000. The present work 
offers evidence that the single line spectra of magnesium and 
thallium are A=4571 and 11,513 A. respectively. The general 
behaviour of the metals as regards ionisation and resonance 
potentials appears to be identical for metals in the same group of 
the periodic table. In the case of thallium, the component of the 
doublet having the higher frequency determines the value of the 
energy quantum absorbed by the atom. This fact suggests either 
the possibility of separate excitation of the components of a doublet 
by electronic impact or a behaviour of thallium vapour, thus 
excited, analogous to the emission of characteristic X-rays, for 
which the X group does not appear until the energy of the impact- 
ing electrons is greater than that corresponding with K, The 
authors have obtained a value of Planck’s constant, h, by the 
method of ionisation and resonance potentials. Using thirteen 
determinations on seven different metals, the final mean value 
h=6°55 x 10-*? erg. sec. was obtained, which is in excellent agree- 
ment with recent determinations by other methods. The question 


of photoelectric sensibility of metallic vapours has been briefly 
discussed, and recent work on ionisation and resonance potentials 
has been considered critically. J. F. §. 


The Emission of Positive Electricity by Salts of the Alkalies 
and Alkaline Earths under the Influence of Canal Rays. 
W. V6LkER (Ann. Physik, 1918, [iv], 57, 257—277).—It is shown 
that when a suitably prepared thin layer of lithium chloride or of 
calcium sulphate, connected with a conducting system, is subjected 
to bombardment by canal rays, the induced currents can only be 
explained on the assumption that, when the cathode fall of 
potential exceeds a certain limiting value, positive charges are 
emitted by the salt. The limiting value of the cathode fall in 
the case of lithium chloride is about 500 volts, and with calcium 
sulphate about 1500 volts. These values correspond with the limit- 
ing values found by Stark and Wendt (A., 1912, ii, 720), above 
which these salts, under the influence of canal rays, emit the 
characteristic metallic series lines. It is concluded that the 
carriers which emit the series lines, which are only observed in the 
space immediately adjacent to the salt, are the positive ions of the 
metallic elements themselves. E. H. R. 


Measurement of Concentration of Hydrogen Ions and 
a New Form of Calomel Electrode. W. Srurm (Chem. 
Weekblad, 1918, 15, 912—916).—The author has designed a 
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hydrogen electrode which reaches equilibrium in about five 
minutes. This consists of a flask fitted with a rubber stopper 
pierced with three holes. The electrode, which passes through one 
of the holes, consists of a glass tube open at its lower end, and is 
surrounded by a cylinder of platinum gauze. An inner tube 
carries a copper wire connected to the platinum gauze by means 
of mercury, and a platinum wire. Hydrogen enters through a 
tube in the second hole, passes up the electrode, and escapes 
through a side-tube. The third opening carries a thermometer. 
The arrangement has the advantage that the fluid is throughout 
agitated in contact with the hydrogen, which results in a rapid 
equilibrium. The disadvantage, however, is that a considerable 
volume of fluid is required. Oxygen is removed from the hydrogen 
by means of heated platinised asbestos; the presence of small 
quantities of oxygen must be studiously avoided. 

A form of calomel electrode is described in which mercury, 
mercury—calomel paste, potassium chloride crystals, and saturated 
potassium chloride solution are employed; such an apparatus has 
been in use for eight months satisfactorily. 8S. I. L. 


Electrolytic Conductivity in Non-agueous Solutions. II. 
Electrical Conductivity of »-Tolyltrimethylammonium 
Iodide in Water and several Organic Solvents. Henry 
JERMAIN Mauve CreicutTon and D. Hersert Way (7. Franklin 
Tnst., 1918, 186, 675—698. Compare ihid., 1916, 182, 745).— 
The electrical conductivity of p-tolyltrimethylammonium iodide has 
been determined at 25° in water, methyl alcohol, ethyl alcohol, 
propaldehyde, anisaldehyde, benzaldehyde, acetone, formic acid, 
acetic acid, propionitrile, benzonitrile, nitromethane, nitrobenzene, 
and epchlorohydrin. In the case of some of the solvents, measure- 
ments have also been made at 0° and 18° and the temperature 
coefficient calculated. »Tolyltrimethylammonium iodide, like most 
strong electrolytes, does not follow Ostwald’s dilution law in 
aqueous solution, but is approximately in agreement with the 
Storch empirical dilution equation. The ionic conductivity of the 
p-tolyltrimethylammonium ion at 25° in aqueous solution is 40°3. 
The equivalent conductivity at infinite dilution has been extra- 
polated for »-tolyltrimethylammonium iodide in all the solvents 
used, and it is shown that the values vary from A, =13 in anis- 
aldehyde to A,. =188 in acetone. Further, the magnitude of this 
value bears a relationship to the chemical constitution of the 
solvent, which may be generally stated thus: the equivalent con- 
ductivity of an electrolyte at infinite dilution. and consequently 
the velocitv of the ions, is greater in an aliphatic solvent than in 
an aromatic solvent of corresponding constitution. Thus A, fo 
nitromethane=115, for nitrobenzene 38; for pronionitrile 145, 
whilst for benzonitrile A,, =54. In an homologous series, the 
value for A. is greater the nearer the solvent stands to the 
beginning of the series. For example, A. for water =116. methvl 
aleohol 100. ethyl alcohol 48, formic acid 90, acetic acid 25. Of 
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the various substituting groups, the influence of the aldehyde 
group on the magnitude of A, is greatest, whilst that of the 
carboxyl group is the least, as is shown by the series: acetaldehyde 
4 =188, nitromethane 115, methyl alcohol 100, acetic acid 25. 
J. F. 8. 


Electrolytic Deposition of Iron from Organic Solvents. 
E. H. Arcnrpatp and L. A. Picuet (Trans. Roy. Soc. Canada, 
1917—1918, [iii], 11, 107—-112).—Solutions of ferric chloride in 
acetone, ethyl alcohol and acetone, and water and acetone, have 
been electrolysed by various currents and at various voltages at 
25°. The experiments were carried out between platinum elec- 
trodes, but in some experiments a silver cathode was employed. 
In all cases, the iron can be completely deposited; in the case of 
acetone and of acetone—water mixtures, the iron is deposited free 
from carbon. At low voltages, the iron is deposited in the metallic 
condition; as the voltage is increased, it comes down as a red 
deposit which is adherent and allows the iron to be removed from 
the solution. From the acetone-alcohol solutions, the iron, 
although completely deposited, is contaminated with carbon. 
From acetone—water solutions of ferrous sulphate, the iron can be 
completely deposited, but the deposit contains a considerable 
amount of carbon. Aldehyde is not formed during the electrolysis 
of any of the solutions. J. F. S. 


Electrolytic Precipitation of Zinc. D. MclInrosn (Trans. 
Roy. Soc. Canada, 1917-18, [iii], 11, 113—-119).—The electrolytic 
deposition of zinc from solutions of the sulphate has been studied 
under various conditions with the object of ascertaining the most 
suitable conditions for obtaining good deposits. It is shown that 
the best results are obtained when the solution is free from colloids. 
and when the amount of iron present is low. The metals arsenic, 
antimony, copper, cobalt, nickel, and all metals more electropositive 
than zinc must be absent. The solution, particularly in tanks con- 
taining large amounts of acid, should be cold. The zine deposits in 
a semi-passive form; but when it begins to dissolve, solution cannot 
be stopped in any simple way. The zine concentration should be as 
high as possible (6—7%), and no attempt should be made to electro- 
lyse solutions containing less than 1°5—2°0% of zinc. With the 
ordinary cascade system the maximum current density is 25—30 
amperes per sq. foot. A large number of photographs of deposits 
obtained under varying conditions are reproduced in the paper. 


J. F. S. 


Critical Phenomena. Wictiam R. Fietpina (Chem. News, 
1918, 117, 379—-383).—The relation between the critical pressure 
and critical temperature of an element can be expressed by the 
formula (7',+236°2)/./P.=70°9. This relation holds strictly for 
hydrogen and the members of the halogen group and less closely for 
nitrogen and xenon, whilst in the case of oxygen the divergence is 
considerable. For series of inorganic compounds such as that of the 
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halogen acids a similar formula holds, (7',—2)// P.=k, where x and 
k& are constants for any particular series. In inorganic compounds 
the critical pressure rises with the critical temperature in any series, 
but in organic compounds the pressure falls as the temperature rises. 
For a number of organic compounds the value of 7’, x ./ P, has been 
calculated. In higher members of aliphatic series this quantity 
tends to become constant. In the aromatic series of hydrocarbons, 
with the introduction of alkyl groups into the benzene ring, it first 
decreases, and as the complexity of the alkyl groups increases it 
becomes practically constant. Multiplication of benzene rings in 
the molecule produces a considerable increase in the value of the 
quantity. E. H. R. 


Calorimetric Lag. Water P. Wuire (J. Amer. Chem. Soc., 
1918, 40, 1858—1872).—-Lags may pertain to the thermometer, to 
various portions of the calorimeter, or to outlying bodies, including 
air. In this paper the lag of external bodies, such as a thin metal 
shield surrounding the calorimeter, is treated in a mathematical 
manner. The effects prove to be three: one, equivalent to a change 
in the heat capacity of the calorimeter, which can be eliminated 
by direct calibration of the calorimeter; another, much smaller, 
depending on the amount of thermal leakage, which can be avoided 
by using the adiabatic method; and a third, dependent on the 
jacket temperature, which disappears if this is constant. 

On account of the lag effect, the effective heat capacity of a shield 
midway between calorimeter and jacket is only one-fourth its 
actual capacity, and, with due regard to the possibility of change, 
such shields may often be used to reduce thermal leakage. Used as 
a cover. such a shield has a specially small error, and offers a parti- 
cularly easy method of dealing with evaporation. (Compare A.., 
1918, ii, 149.) E. H. R. 


The Conditions of Calorimetric Precision. Watrzr P. 
Wuite (J. Amer, Chem. Soc., 1918, 40, 1872—1886).—In a cali- 
brated calorimeter most of the errors arise ia thermometric 
measurements, and most of these come in the “ cooling correction,” 
the determination of the effect of thermal leakage. The leakage 
effect is equal to X¢,7, where T is the time, ¢, is the difference 
between calorimeter and environment temperature, and KX _ the 
leakage modulus of the calorimeter. By diminishing X, as by 
means of a vacuum, the effect of errors in ¢, is diminished. These 
errors arise from the difficulty in getting the jacket and calorimeter 
temperatures uniform. The advantage of diminishing ¢,, the 
thermal head, is largely illusory, since the main error, that in deter- 
mining K by means of the cooling rate, is little affected. Lags, 
which vary with KX and are independent of 7 and ¢, can be made 
to cause little or no error. The rate of stirring should be as uni- 
form as possible, since the heat produced varies as the cube of the 
speed. The type of stirrer and design of the calorimeter with 
reference to stirring may be important. E. H. R. 
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Calorimetric Methods and Devices. Watrer P. Waite 
(J. Amer. Chem. Soc., 1918, 40, 1887—-1898).—The general rules 
for calorimetric precision (preceding abstract) are applied to jacket 
covers and stirrers and to such special devices as vacuum-jacketed 
vessels, the adiabatic method, aneroid or dry calorimeters, double 
or differential calorimeters, and measured-shield calorimeters, and 
the advantages of the different forms of calorimeter are compared. 
The measured-shield calorimeter is a new device, having between 
the calorimeter and the jacket a thin metal shield connected to the 
wall of the jacket by thermo-elements which are used to measure 
the thermal head. E. H. R. 


Sensitive Bath Thermostat. A. Norman Suaw (Trans. Roy. 
Soe. Canada, 1917-18, [iii], 11, 129—135).—A thermostat on a 
rather large scale is described which differs but little from the well- 
known types. A note on the regulation of temperature is appended 
to the paper. J. F. 8. 


An Accurate Method for Measuring the Density of Gases. 
O. Maass and J. Russert (J. Amer. Chem. Soc., 1918, 40, 
1847—-1852).—The method described is applicable to the deter- 
mination of the density of those gases which can be condensed by 
liquid air or some other freezing agent. The purified, dry gas is 
condensed in a suitable vessel, and thence transferred to a large 
exhausted glass flask (about 2} litres capacity) the volume of which 
is accurately known. The flask has a connection to a manometer, 
and the pressure is read at 0°, the flask being immersed in ice. 
By a suitable arrangement of tubes the gas in the flask can be 
transferred to an exhausted glass bulb immersed in liquid air. 
When the gas has liquefied, the bulb is sealed off and weighed, and 
again weighed after it has been opened and the liquid allowed to 
evaporate. The pressure of the gas remaining in the flask and 
connecting tubes is read after the bulb has been detached, to enable 
the volume of gas taken into the bulb to be calculated. The accu- 
racy of the method is limited by the accuracy with which the height 
of the mercury in the manometer can be read. The probable error 
with the method used is 0°05%; with the aid of a cathetometer it 
could be reduced to 0°01%. 

The following densities were determined: acetylene, 1°1695; 
methyl ether, 2°1103; hydrogen bromide, 3°6397. E. H. R. 


The Change of Density of Liquid Mixtures with In- 
creasing Temperature. W. Herz (Zeitsch. anorg. Chem., 
1918, 104, 251—252).—The formula expressing the relationship 
between density and temperature, 1/d,=a—b log (@—t), where 
d, is the density at temperature t, @ is the critical temperature, 
and @ and } are constants, has been found to hold for liquid mix- 
tures as well as for pure liquids. Different binary mixtures of 
benzene, toluene, aniline, and nitrobenzene were used for the 
experiments, at temperatures between 25° and 90°, and the differ- 
ences between observed and calculated densities were very small. 
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The critical temperature @ of the mixture was calculated from 
those of the constituents, 6, and 6,, by means of the formula 
6=n6, + (100 —n)6,/100, where » and (100—~ 7) are the percentages 
of each constituent. E. H. R. 


Molecular Attraction and Attraction of Mass, and some 
New Gas Equations. James Kam (Phil. Mag., 1919, [vi], 37, 
65—97).—A theoretical paper, in which gas equations are deduced 
from considerations of the actual and theoretical co-volumes. A 
general equation is deduced which considers the effect of tempera- 
ture on the relation of the co-volumes to the volume. Further 
reduced isothermals and reduced border-curves are considered. It 
is shown that the cohesive forces causing the “inward pressure ” 
appear to follow a law similar to the inverse square law of mass 
attraction. From the deviations from the gas laws a value for 
the tensile strength of iron is deduced which is of the same order 
as the experimental value. It is further shown that whatever the 
ultimate nature of the cohesive forces may be, they seem to be 
proportional to the square of the molecular weight and to obey the 
inverse square law—a law consequently similar to Newton’s law of 
attraction of mass. J. F. S. 


Internal Molecular Forces of Solid Substances and their 
Relations with the Elastic Properties. Srzerano Paaiiani 
(Nuovo Cim., 1918, [vi], 15, i, 103—129).—The existence of three 


forms of internal molecular forces in solids is considered and their 
values calculated. The first, 7, termed intermolecular force of 
coherence, enters as a factor in the internal work into which 
thermal or mechanical energy can be transformed without change 
in the volume of the substance. The second, 2, termed internal 
pressure, is analogous in character to external pressure, and enters 
as a factor in the internal work in which thermal energy is used 
with variation of the volume of the substance. The third, called 
intermolecular force of change of phase, enters as a factor in the 
internal work accomplished during changes of phase—in the fusion 
of solids ; this force, which acts at the temperature of fusion, where 
Lindemann considers that the amplitudes of the atomic oscillations 
about their equilibrium position become of the same order of mag- 
nitude as the mean distance between the atoms, appears to be of 
the same nature as /, which acts with definite values at different 
temperatures. 

The magnitude of the force F exhibits relationships with the 
values of some of the magnitudes considered in the study and appli- 
cations of the elastic properties of solids. The simplest of these 
relations with the moduli of elasticity of tension FZ, of rigidity », 
and of flow W are as follows: H=1°70 F or approximately 
E=5F/3, n=F/m, and N=2F/mr. The relatively great value of 
the ratio between ZH and F depends on the fact that the load £, 
which should double the initial length of the solid, is only an ideal 
load unattainable in practice. It is hence more accurate to replace 
E in technical formule by F, this being a real magnitude the value 
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of which at different temperatures may be calculated by means of 
physical magnitudes exactly measurable; a number of expressions 
are given in which this substitution is made. The modulus of 
elasticity for each species of deformation is found to be directly 
proportional to the molecular force of coherence. T. H. P. 


The Adsorption of Arsenious Acid by Ferric Hydroxide. 
Marititanp C. Boswetu and J. V. Dickson (J. Amer. Chem. Soc., 
1918, 40, 1793—1801).—The adsorption of arsenious acid from 
solution, by ferric hydroxide which had been prepared several 
months previously, has been studied both in presence and absence 
of sodium hydroxide. The adsorption of the arsenious acid by the 
ferric hydroxide is diminished by the presence of sodium hydroxide, 
whilst the adsorption of the sodium hydroxide is itself increased 
by the presence of the arsenious acid. The age of the ferric hydr- 
oxide and the addition of sodium chloride appear not to have any 
effect on the quantitative data recorded. 

The results follow only approximately the ‘ adsorption law,” 
E=BA”, where F is the concentration of the’adsorbed substance 
in the adsorbing phase, A its concentration in the solution at 
equilibrium, and 8 and p are constants. The equation can be 
written log H=plog 4+ B. Hence if the logarithms of the con- 
centrations in the adsorbent and the solution be plotted, a straight 
line should be obtained, the slope of which gives the value of p 
whilst the intercept gives the value of B=log 8. The curves thus 
obtained from the results of the authors’ experiments approximate 
to straight lines, but all show a distinct concavity to the x or log A 
axis. The adsorption phenomenon cannot be exactly represented 
by the above equation. The adsorption of arsenious acid by ferric 
hydroxide was also studied by Mecklenburg (A., 1913, ii, 676), who 
concluded that the adsorption curves for any particular gel pre- 
pared under varying conditions are so related to a unit curve that 
the ratio of any ordinate on one curve to the corresponding ordin- 
ate on the unit curve is a constant. The authors interpret this to 
mean that the exponent p in the equation #=8A? is constant for 
any particular gel, whilst 8 is a variable depending on the condi- 
tions of preparation of the gel. The values of » calculated from 
the authors’ and Mecklenburg’s results agree when arsenious acid 
is used alone, but in presence of sodium hydroxide its value 


increases. E. H. R. 


Ferment Action. II. Adsorption of Amino-acids and Poly- 
peptides by Animal Charcoal. Relation of the Observed 
Appearances to the Cleavage of Polypeptides by Yeast Juice. 
Emit ABDERHALDEN and Anpor Fopor (Fermentforsch., 1917, 2, 
74—102; from Chem. Zentr., 1918, ii, 738. Compare A., 1917, 
i, 306).—Animal charcoal adsorbs scarcely a trace of glycine, but 
it adsorbs a little alanine and a comparatively large quantity of 
leucine. Similar variations are observed in the case of the poly- 
peptides, even isomeric substances being adsorbed to very different 
extents by the charcoal. The amount adsorbed at various dilutions 
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varies according to the laws of adsorption, just as has been observed 
in the case of enzymes. The adsorptive power of charcoal differs 
from that of the enzymes, however, in being uninfluenced by 
changes in the concentration of the hydrogen and hydroxyl ions 
in the solution. 

When mixtures of amino-acids or polypeptides are treated with 
animal charcoal, the adsorption of the substances containing the 
more complex molecules is relatively increased, whilst that of 
smaller molecular substances is decreased. H. W. B. 


Ferment Action. III. Adsorption of Amino-acids and 
Polypeptides and also of various Carbohydrates by Animal 
Charcoal. Emi AspERHALDEN and Awnpor Fopor (Ferment- 
forsch., 1917, 2, 151—166; from Chem. Zentr., 1918, ii, 739. Com- 
pare preceding abstract).—/-Arabinose, levulose, and inositol are 
less readily adsorbed by charcoal than dextrose, sucrose, and other 
disaccharides and trisaccharides. The presence of carbohydrates 
diminishes the adsorptive power of animal charcoal towards poly- 
peptides, and conversely the adsorption of carbohydrates is 
adversely influenced by polypeptides. ° H. W. B. 


Retardation by Sugars of Diffusion of Acids in Gels. 
Evarts A. Granam and HELEN Trepway Granam (J. Amer. Chem. 
Soc., 1918, 40, 1900—1917).—The rates of diffusion of a number of 
inorganic and organic acids into gelatin solutions containing vary- 
ing amounts of dextrose, sucrose, and lactose have been measured. 
All the sugars have a marked retarding influence on the diffusion 
of any acid, the disaccharides having a considerably greater effect 
than the monosaccharide. In agreement with the general diffusion 
law, the ratio of the distance of diffusion to the square root of the 
time is found to be a constant in gelatin both with and without 
sugar. The retardation is not proportional to the concentration of 
the sugar, but is relatively greater for smaller concentrations of 
sugar. If the ratio d/,/t is equal to A, without sugar and X with 
sugar, the relative retardation is given by (K,—K)/K,y or A/Ko. 
The relation between concentration of sugar and retardation can be 
expressed approximately by the equation (A/K,))"=ac, where ¢ is 
the concentration and a and n are constants. In 10% gelatin, nitric 
acid behaves abnormally in that the ratio d//t is not constant, 
but increases rapidly at first and, after remaining constant for some 
time, again decreases. Hydrochloric acid shows the same 
behaviour in 3% gelatin. 

Sodium chloride also retards the diffusion of acids into gelatin, 
but to a less extent than the sugars when equimolecular solutions 
are compared. This is the reverse of their effect in reducing the 
acid swelling of gelatin, in which sodium chloride is more effective 
than sugar. The physiological bearing of the results obtained is 
briefly discussed, particularly with reference to the protective 
action of dextrose in cases of chloroform poisoning, the effects of 
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‘which are ascribed to the presence of free hydrochloric acid in the 
substance. The mechanism of the retardation is also discussed. 


E. H. R. 


Chemical Affinity in Crystals and the Velocity of 
Crystallisation. M. Papoa (Atti R. Accad. Lincei, 1918, [v], 
27, ii, 59—64; Gazzetta, 1918, 48, ii, 139—147).—The suggestion 
is made that, in most cases, crystallisation represents a transposi- 
tion effected by means of valencies among the more or less free 
molecules of the gaseous or liquid phase, so that velocity of crystal- 
lisation may be regarded as velocity of reaction. The author has 
measured the velocities of crystallisation of a number of super- 
cooled compounds with the object of ascertaining: (1) if, with 
isomorphous compounds of similar structure, the velocities of 
crystallisation are equal or of the same order of magnitude, and 
(2) if, in a series of compounds of perfectly analogous chemical 
constitutions, the velocities of crystallisation are comparable and, 
ceteris paribus, dependent on the molecular weights. Similar 
values are obtained for m-bromo- (600) and m-chloro-nitrobenzene 
(882), and also for pdichloro- (4800), »dibromo- (7000), and 
p-iodo-benzene (6000), the low value for p-chloroiodobenzene (1153) 
being apparently dependent on its markedly different viscosity. 
The introduction of methyl into the benzene ring greatly retards 
the crystallisation; naphthalene and its analogues show far lower 
values than benzene, the isomeric anthracene and phenanthrene 
having identical velocities. Similarity also exists between the 
velocities for isomorphous inorganic compounds. 

Of two compounds of similar structure, the one saturated and the 
other unsaturated, the latter should present the greater velocity of 
crystallisation, since the latent affinities in the double linkings 
should favour the process of crystallisation. This conclusion is 
completely confirmed by the results obtained for a number of pairs 
of isomorphous organic compounds, one member of each pair being 
saturated or at least less unsaturated than the other member. 

The general conclusions drawn are: (1) the velocity of crystal- 
lisation is a constitutive property, and (2) the bonds between the 
atoms in crystalline networks are of the same nature as chemical 
valencies. , ae 


Point of Transformation between Reversible Modifica- 
tions. C. Viota (Atti R. Accad. Lincet, 1918, [v], 27, ii, 
107—112).—The author applies the law of maximum work and 
Curie’s law to the consideration of the possible co-existence, at a 
temperature different from 7’, of two reversible crystalline modifica- 
tions which occur in contact in stable equilibrium at temperature 7 
and at a definite pressure. It is shown that, either where a process 
is effected reversibly and crystallisation takes place and should take 
place according to Curie’s law, or where between two modifications 
in contact a minimal surface tension is established, a point of 
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transformation must always exist there; vice versa, the surface 
tension is a minimum at a transformation point between two modi- 
fications. 2: am ¥. 


The Artificial Coloration of Liquid Crystals. Pau. 
Gausert (Compt. rend., 1918, 167, 1073—1075).—Indophenol 
may be satisfactorily used for colouring liquid crystals and also 
solid crystals of a large number of organic compounds. The 
presence of the indophenol lowers the solidification point of the 
molten substances, and in the case of substances giving several 
birefringent liquid phases, all the melting points or transformation 
points are lowered. There exists for the indophenol a coefficient of 
solubility particular to each phase, this coefficient diminishing with 
the molecular volume. 

The optically positive liquid crystals obtained by combining 
cholesterol with glycollic acid, glycerol, etc., are not coloured by 
indophenol, although the isotropic liquid dissolves it. W. G. 


Theory of the Velocity of Coagulation. H. Freunpiicu 
(Kolloid Zeitsch., 1918, 23, 163-—-173).—A theoretical paper in 
which it is shown that the velocity of slow coagulation of hydro- 
phobe sols increases very much with increasing concentration of 
the coagulating electrolyte, whilst for rapidly coagulating sols the 
velocity of coagulation is constant and independent of the nature 
and concentration of the electrolyte. Smoluchowsk: explains the 
rapid coagulation by assuming that the collisions between the 
particles are non-elastic and lead to the coagulation of all the 
particles which come within the sphere of influence. The rapid 
increase in velocity of the slow coagulation is explained by the 
assumption that in the concentration present the charges on the 
particles produce a repulsion, and only those particles are coagu- 
lated the kinetic energy of which is greater than a certain critical 
value. This critical value is greater the greater the charge on the 
particle. The number of these particles increases as the electrolyte 
concentration increases. A formula giving the relationship 
between electrolyte concentration and velocity of coagulation is 
given, and this is in keeping with observed results. J. F.S. 


The Brownian Movement and the Coagulation of 
Colloidal Solutions. H. W. Wounpsrra (Chem. Weekblad, 1918, 
15, 679—680).—The author claims priority over Kruyt and 
van der Spek (A., 1917, ii, 563) in directing attention to the func- 
tion of the Brownian movement of the colloid particles in the 
coagulation of a colloidal solution. W.S. M. 


The Brownian Movement in Relation to the Mechanism 
of Flocculation. D. J. Hissinxk (Chem. Weekblad, 1919, 16, 
20—21).—The author disputes the contention of Henri and 
Ostwald (see “ Grundriss der allgemeinen Chemie,” 1917, 544) that 
the Brownian movements are diminished by addition of a coagu- 
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lating electrolyte before coagulation, and contends that by micro- 
scopic observation it can easily be seen that the coagulation itself 
is the cause of the diminution of the movement, which is therefore 
a consequence of the coagulation and does not precede it. 


8. I. L. 


The Lowering of the Degree of Dissociation. RK. N. be 
Haas (Chem. Weekblad, 1918, 15, 1352—1355).—-An elementary 
mathematical consideration of the fundamental equation of mass 
action with reference to the shifting of the equilibrium consequent 
on the addition of one of the products of dissociation or ionisation 
to the system. W. 8S. M. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions: The Interaction of Mixed Salt Solutions and 
Liquid Amalgams. V. A Study of the Ionisation Relations 
of Potassium and Strontium Chlorides in Mixtures. 
G. McP. Smirxa and Eowin Artuur Rees (J. Amer. Chem. Soc., 
1918, 40, 1802--1847).—To study the equilibrium between mixed 
strontium and potassium amalgams and the mixed aqueous solu- 
tions of the chlorides of these metals, a definite quantity of either 
strontium amalgam or potassium amalgam of known concentration 
was shaken up with successive portions of a known aqueous solu- 
tion of the mixed chlorides until equilibrium was reached. The 
quantities of strontium and potassium in the amalgam were then 
determined by analysis. Experiments were made on the effect cf 
varying (1) the amalgam concentration up to about 0°6 milli- 
equivalent of potassium or strontium per 10 grams of mercury, 
(2) the total salt concentration in the aqueous phase from 0°05.V 
to 3V, (3) the ratio of the two salts in the aqueous phase at 
different total salt concentrations, and (4) the temperature from 
15° to 40°. To interpret the data obtained, the value of the ex- 
pression (Srg,)(K-salt)?/(Ky,)?(Sr-salt)=C, was calculated, in 
which (Sr,,) and (Ky,) are the respective atom-fractions in the 
mercurial phase, and (K-salt) and (Sr-salt) are the mol-fractions 
in the aqueous phase (compare A., 1917, ii, 247). The value of 
the “equilibrium expression” C. increases proportionately with 
the total concentration in the mercurial phase up to 0:3 milli- 
equivalent per 10 grams of mercury, at temperatures from 15—45°. 
When the amalgam concentration is kept constant and the con- 
centration of the aqueous phase increased, the proportions of the 
two salts being kept constant, the value of C, first falls rapidly as 
the concentration rises to about 0°4N, but with stronger solutions 
it approaches a constant value. 

Assuming that, in the most dilute solutions examined, 0°05/, 
an equimolecular mixture of the two salts is completely ionised, it 
is shown that, as the concentration in the aqueous phase is in- 
creased, but the salt ratio kept constant, the proportion of K+ 
ions to Sr++ ions increases rapidly; also when the ratio of 


es 
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potassium chloride to strontium chloride is increased, the propor- 
tion of K+ ions increases at a greater rate. 

The results obtained at different temperatures have been used 
to calculate the heat of reaction accompanying the changes between 
15° and 40°. With rising temperature, the reaction is exothermic, 
and the heat of reaction is found to decrease with increasing total 
salt concentration. 

As regards the dissociation of potassium and _ strontium 
amalgams, it is shown that the ordinary mass-action expression 
holds good for mixtures of the two up to a total concentration of 
about 2 milli-equivalents per 100 grams of mercury. There is 
evidence of the formation in the aqueous salt mixture of molecular 
complexes and complex ions, the results being in harmony with 
Werner’s views. E. H. R. 


Influence of Substitution of the Components of Binary 
Equilibria in Solution. XIII. The Solution Equilibria 
of the Three Isomeric Phenylenediamines with Phenols 
and the Dinitro-derivatives of Benzene respectively. 
Rosert KrReMANN and Wotrcanc STROHSCHNEIDER (Monatsh, 
1918, 39, 505—570. Compare this vol., ii, 15).—Melting-point 
and cooling curves have been obtained for the six binary systems 
made up of the three phenylenediamines with either a-naphthol or 
8-naphthol, for the four binary systems composed of a- or 
B-naphthol with a- or B-naphthylamine, for the system 8-naphthol 
and ptoluidine, for the nine binary systems composed of one of 
the three diphenylamines with one of the three dihydroxybenzenes, 
for the three binary systems composed of 2:4-dinitrotoluene with 
each of the phenylenediamines, and for the nine binary systems 
composed of one of the three phenylenediamines with one of the 
dinitrobenzenes. The results are given in curves and in voluminous 
tables. It is shown that p-phenylenediamine forms compounds 
with two molecules of a-naphthol (m. p. 110°) and with two mole- 
cules of B-naphthol (m. p. 150°5°). One molecule of m-phenylene- 
diamine forms compounds with two molecules of B-naphthol (m. p. 
114°) and with one molecule of a-naphthol (m. p. 35°). One mole- 
cule of ophenylenediamine forms compounds with one molecule 
of a-naphthol (m. p. 60°) and with one molecule of 8-naphthol 
(m. p. 86°) respectively. a-Naphthol forms. two compounds with 
a-naphthylamine with one and four molecules of the latter to one 
of the former compound. <A compound is formed containing two 
molecules of 6-naphthol to three molecules of a-naphthylamine. but 
no compounds are formed between a-naphthol and #-naphthvl- 
amine; a simple eutectic is produced by these substances at 47°, 
and contains 56°5% of the last-named component. An equimole- 
cular compound is formed hetween f-naphthol and ptoluidine 
(m. p. 87°5°). Eauimolecular compounds are formed with 
m-vhenylenediamine and catechol (m. p. 64°5°), m-phenylene- 
diamine and resorcinol (m. p. 79°), m-phenvlenediamine and 
quinol (m. p. 127°), with two molecules of catechol and one mole- 
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cule of »phenylenediamine, with three molecules of catechol and 
two molecules of »phenylenediamine, and with three molecules of 
quinol with one molecule of pphenylenediamine. The details of 
the system o-dinitrobenzene—p-phenylenediamine have not been 
worked out, because of a secondary chemical reaction which inter- 
feres with the measurements. Compounds are formed between 
m-dinitrobenzene and the three phenylenediamines of the follow- 
ing composition: (i) three molecules of the nitro-compound with 
two molecules of o-phenylenediamine, (ii) two molecules of the 
nitro-compound with oné molecule of o-phenylenediamine, and (iii) 
one molecule of the nitrocompound with two molecules of 
m-phenylenediamine; no compounds are formed between 
pphenylenediamine and m-dinitrobenzene. In the case of 
p-dinitrobenzene and the three phenylenediamines, compounds are 
not formed with o- and m-phenylenediamine, but with p-phenylene- 
diamine, a compound of two molecules of the amine and one mole- 
cule of the nitro-compound is formed. Full details of the 
numerous eutectics are given in the paper. J. F. 8. 


The Dilution Limits of Inflammability of Gaseous 
Mixtures. III. The Lower Limits of some Mixed 
Inflammable Gases with Air. IV. The Upper Limits of 
some Gases, Singly and Mixed, in Air. Huvsert Frank 
Cowarp, CHarRLEs WILL1amM CARPENTER, and WILtiamM Payman (T., 
1919, 115, 27—36). 


The Propagation of Flame through Tubes of Small 
Diameter. II. Wuii1am Payman and Ricnarp VERNON WHEELER 
(T., 1919, 115, 36—45). 


The Inflammation of Mixtures of Ethane and Air in a 
Closed Vessel. The Effects of Turbulence. Ricnarp 
Vernon WHEELER (T., 1919, 115, 81—94). 


The Ignition of Explosive Gases by Electric Sparks. 
Jonny Davip Morean (T., 1919, 115, 94—104). 


The Range of Existence of Substances, Kinetic Analysis, 
and the Estimation of Vapour Pressures from Reaction 
Velocities. M. Traurz (Zeitsch. anorg. Chem. 1918, 104, 
169—210).—The author distinguishes between the range of stability 
and the range of existence of any substance. The stability of a 
substance is dependent on the chemical factors which bring about 
its formation, and is measured by the energy of the reaction, whilst 
its range of existence is determined only by the heat of activation 
needed to bring about its decomposition. The upper limit of 
existence of a compound is determined by the heat of activation of 
that binary decomposition which requires the least energy. 

From the point of view of the author’s theory of reaction velocity 
(A., 1917, ii, 23; 1918, ii, 151), a large number of reactions are 
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discussed. The formation of nitrosyl chloride or of nitrosyl 
bromide is apparently a reaction of the third order, but in all 
probability is made up of superimposed reactions of lower orders, 
and formule are developed by means of which the higher order 
reaction can be expressed in terms of reactions of lower orders. 
On the assumption that nitrosyl chloride formation proceeds in the 
two stages NO+Cl,=NOCI,, NOCI,+NO=2NOCI, a method of 
kinetic analysis is developed which enables the concentration and 
heat of formation of the intermediate product to be calculated. 
The heat of formation of NOCI, is 2500 cal. 

The reaction between hydrogen and oxygen in porcelain vessels 
was supposed by Bodenstein to be of the third order, but the 
velocity constants do not distinguish between a third- and a second- 
order reaction. Moreover, probable values for the impact constant 
are obtained only if it is treated as a second-order reaction. The 
course of the reaction is probably H,+O,=H,O, (measurable) ; 
H,O, + H,=2H.O (immeasurably fast). The probable value of the 
heat of activation for H.+ 0, is 46,374 cal., and the mean diameter 
of oxygen and hydrogen molecules, 1°62 x 10-* em. 

The formation of nickel carbonyl from nickel and carbon mon- 
oxide, which is apparently a third-order reaction, probably pro- 
ceeds in the three stages: Ni+CO=NiCO (momentary equil- 
ibrium), NiCO +CO=Ni(CO), (measurable), and Ni(CO), + 2CO= 
Ni(CO), (immeasurably fast). It is shown how, from the velocity 
of the reaction, the vapour pressure of nickel can be calculated, and 
also its probable boiling point, 3358° A.7. The true order of a 
reaction, for example, in the case of nickel carbonyl formation, can 
be determined by consideration of the absolute reaction velocity 
and its temperature coefficient when the mean molecular diameter 
is assumed. 

The velocity of surface reactions is fully discussed, and in this 
connexion the decomposition of ammonia, phosphine, arsine, and 
antimony hydride are considered. These reactions are assumed to 
be of the first order, corresponding with XH, —> XH+H, 
(measurable). The heat of activation in this series decreases with 
increasing molecular weight. From the heat of activation, the 
maximum wave-length of the actinic rays which will bring about 
the decomposition is calculated from the formula 

qo = (2°843 x 107) /X. 
It is concluded that ammonia, phosphine, and arsine should show 
absorption in the ultra-violet, antimony hydride in the visible 
spectrum. For ammonia, the maximum wave-length is shown to 
be 219°6 up, and in confirmation of this, it is shown experimentally 
that light of 214—203p, is photochemically active towards 
ammonia. 

Other reactions discussed are the formation and decomposition 
of sulphury!l chloride, the décomposition of sulphur trioxide and 
hydrogen selenide, the formation of hydrogen sulphide and 
hydrogen selenide from their elements, and the slow combustion of 
hydrogen iodide, of phosphorus, sulphur, and carbon. From Rhead 
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and Wheeler's experiments on the combustion of carbon to carbon 
monoxide (T., 1912, 101, 846), assuming that the vapour of carbon 
is monatomic,, the boiling point of carbon is calculated to be 3542° 
and its vapour pressure in mm. of mercury at 1100°, 4°05 x 10-°, 
the corresponding concentration being 4°74 x 10-1" mols. per litre. 


E. H. R. 


Consecutive Reactions. IV. Relationships of the 
Constants in the Acid Hydrolysistof Esters of Oxalic and 
Malonic Acids. Awnron Sxrapat and (Fri,) Danica Mrazek 
(Monatsh., 1918, 39, 495—503. Compare A., 1917, ui, 250).— 
The kinetics of the acid hydrolysis of methyl oxalate, ethy! oxalate, 
methyl malonate, and ethyl malonate have been studied at 25°. 
The hydrolysis was effected by 0-1N-hydrochloric acid, and since, 
as has been previously shown, the determination of the change in 
acidity did not yield a satisfactory constant, the amount of normal 
ester remaining unchanged was determined iodometrically. In 
this way, it is shown that the hydrolysis takes place according to 
the equations for first-order reactions. The ratio of the reaction 
constants of the two consecutive reactions is 2:1. Methyl oxalate 
is hydrolysed approximately twice as rapidly as ethyl oxalate, but 
in the case of the malonic esters, the rate of hydrolysis is approxim- 
ately the same in the two cases. J. F.S. 


The Conception of the Chemical Element as Enlarged 
by the Study of Radioactive Change. Freperick Soppy 
(T., 1919, 115, 1—26). 


Atomic Weights in 1917. E. Mouxs (Anal. Fis. Quim., 
1918, 16, 625—653).—A review of the work on the determination 
of atomic weights published during 1917. 


Complex Ions. I. M. Koirnorr (Chem, Weekblad, 1918, 15, 
1636—1644).—The definitions of complex ions given by de Haas 
(ibid., 1917, 14, 752; 1918, 15, 1352) and Abegg and Bodlander 
(A., 1899, ii, 542) are criticised. The latter state: “One of the 
ion-forming components of a complex compound is built up of a 
single ion with an electrically neutral molecule.” de Haas in his 
later paper defines an inorganic complex ion as “a metal-contain- 
ing ion built up of one or more molecules and one or more ions.”’ 
The author does not regard the presence of a neutral molecule as 
essential. Complex ions arise from the tendency of ions to com- 
bine with other molecules or ions, which tendency is the greater 
the lower is the “ electro-affinity” of the ion; the nature of the 
complex is dependent also on the properties of the molecules or 
other ions which enter into it. It follows that for any salt, form- 
ation of complex ions becomes important only when*neutral mole- 
cules are present to enter into combination with the ions, that is, 
when the degree of dissociation is small. Thus salts of strongly 
electropositive and electronegative ions or groups, and salts of one 
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strong and one weak radicle, being highly dissociated in solution, 
show small tendency to complex formation; salts of one strong and 
one weak radicle or element may, however, form complex ions by 
combination of the ions of the weaker element or radicle with each 
other. 

The mercuric salts afford numerous examples of the formation 
of complex ions; dissociation of mercuric chloride forms the ions 
HgCl’, Hg*’, and Cl’, and combination of the Cl’ with the undis- 
sociated molecule gives rise to the complexes HgCl,’ and HgCl,”. 
Of these, the group, HgCl° has the highest concentration, namely, 
about 10,000 times as great as the concentration of the Hg" ion. 
A consideration of the possibilities of combination or dissociation 
of a group AB’, where A is a bivalent positive and B a univalent 
negative ionogen, will show that the neutral molecule AB, can be 
regarded as an intermediate product between the complexes AB’ 
and AB,’. 

The cases of formation of complexes fall into two classes. In 
the first, the electro-affinity of both ions is great, and the tendency 
to complex formation small, increasing as the electro-affinity falls. 
In the case of the chlorides of the alkali metals in solution in 
presence of an alkaline earth chloride, for example, the lower dis- 
sociation of the alkaline earth chloride causes the presence of its 
neutral molecules, which form complexes with the chlorine ion of 
the alkali metal chloride, of the type RCI,’; in concentrated solu- 
tions, the product of the concentration of this complex and that 
of the ion of the alkali metal may be so great as to cause separa- 
tion of double salts. In the second class, the electro-affinity of 
both ions is small; it is clear that there will be a gradual transition 
between the two classes. Silver iodide and mercuric cyanide form 
examples of slightly soluble salts in this class; here the solubility 
is greatly increased by presence of either ion, owing to the possi- 
bility of complex formation which this introduces. Cadmium 
iodide affords a good case of a soluble salt of this class. 

Consideration is given to complex ions containing hydrogen. 
For the case of a weak dibasic acid, H,A, two dissociation con- 
stants, corresponding with the ions HA’ and A”, have to be con- 
sidered, the second being usually very small. It is shown that the 
low dissociation of HA’ as compared, for example, with RA’, 
where R is an alkali metal, is in contrast with the case of the 
halogen acids and the alkali haloids, the former having here the 
higher dissociation. 

The following definition is finally put forward: ‘Complex ions 
break up to a certain extent into simple ions, generally with form- 
ation of neutral molecules.” S. I. L. 


The Valency-hypothesis of J. Stark. W. Jacoss (Chem. 
Weekblad, 1918, 15, 1566—1571).—The theory of partial valencies 
has been employed to explain molecular aggregation in the fluid 
and crystalline states and to account for the various states of 
aggregation in which elements and compounds exist at ordinary 
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temperatures, and the changes in the states of aggregation which 
they undergo with change of temperature. The lines of force of 
a valency-electron can be distributed partly to atoms of the same 
molecule and partly to other molecules; consequently, intramole- 
cular linking and intermolecular linkings are essentially due to 
the same forces, and all substances fall within a series in which the 
relative strength of the two classes of linking gradually changes. 
If the valency-electron is adjacent to a positive surface within its 
own molecule, intermolecular attraction will be weak and will be 
easily overcome by a small inflow of energy from without, which 
will leave the intramolecular system unchanged; at the other 
extreme, the strength of the two kinds of linkings approaches 
equality, the molecule behaves, as it were, like a single atom, and 
intermolecular aggregation is pronounced. In the last case, any 
disturbance of the intermolecular linkings must affect strongly the 
internal arrangement of the single molecules, and it may happen 
that a particular atomic system can only exist within very narrow 
limits of physical properties. 

Stark has directed attention to the distinction between the mean- 
ing of the term molecule in the chemical and in the physical sense ; 
in the former, molecules are distinguished as having identical 
arrangements of atoms, in the latter as being particles free to 
move in space in a definite manner determined by thermal condi- 
tions. The two definitions agree for molecules in the gaseous con- 
dition, since here no intermolecular linkings exist. In the crystal- 
line condition, a chemical molecule is not free to move independ- 
ently of its neighbours, and the physical definition fails. In the 
liquid condition, molecular aggregation occurs, but generally varies 
continually in strength and character; physical molecules exist, 
but are generally not identical with chemical molecules, being 
usually built up of several chemical molecules and varying con- 
tinually in mass. In the case of solution, the molecules of solute 
by the attraction of their partial valencies form “solution mole- 
cules” with molecules of the solvent, each of which is a free- 
moving physical molecule and changes readily with slight changes 
of temperature. 

Where intramolecular attraction is weak and the electric valency- 
field is diffused outside the molecule, as in the case of metals and 
electrolytes, the power of crystallisation is high, and in the liquid 
condition the substance has low vapour pressure; where the intra- 
molecular linkings are very strong, as with the inert gases, the 
substance cannot be liquefied or solidified at ordinary temperatures. 
The gradation of physical properties of the hydrocarbons similarly 
is explained by the gradual decrease of strength of the intra- 
molecular bonds as the number of similarly linked atoms within 
the molecule increases. 8. I. L. 


A Device for Introducing a Vapour into a Gas. E. H. 
Ze1trucus (J. Amer. Chem. Soc., 1918, 40, 1899).—To introduce 
a known quantity of vapour into a stream of gas, the following 
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device is used. On to the end of a burette is sealed a glass 
capillary. This capillary is enclosed by the constricted end of a 
wide tube, closed at the top just below the cock of the burette by 
a piece of rubber tubing, which keeps it in position. The capillary 
touches in the wide tube a roll of asbestos fibres, wound round with 
resistance wire, by which it is heated electrically. A measured 
quantity of liquid can be run from the burette on to the asbestos 
fibre, where it is vaporised and taken up by a stream of gas enter- 
ing the constricted portion of the tube by a side-tube and passing 
down through the asbestos roll. Any known quantity of vapour 
ean thus be introduced into the gas. E. H. R. 


Stopcock for Dropping Liquids arranged for Equalising 
the Pressure Above andiBelow the Outlet in the Stopcock. 
Harry L. Fisner (J. Ind. Eng. Chem., 1918, 10, 1014—1015).- 
An annular groove is provided in the key of the stopcock and a 
central tube is fitted in the two arms. The groove is in connexion 
with the outer tube, so that, when the tap is turned off, there is 
still communication between the atmospheres in the vessels above 
and below the stopcock. The liquid flows from the upper to the 
lower vessel through the central tube and the bore of the stop- 
cock. W. P. 8. 


Inorganic Chemistry. 


Recovery of Perchlorate Residues from Potassium 
Estimations. A. Vtrrnem 5(Chem. Weekblad, 1918, 15, 
581—584. Compare A., 1917, ii, 568).—The usual method for the 
recovery of perchloric acids is to transform all the reagent into its 
potassium salt, which is easily purified by recrystallisation, and to 
distil the mixture of this salt with an excess of sulphuric acid in 
a vacuum. This method allows of recovery of only 25% of the 
quantity of acid originally used, and, moreover, requires a good 
vacuum pump. A method has now been devised which consists 
of the addition of unslaked lime to the collected alcoholic filtrates, 
filtration and washing of the precipitate with alcohol, and recovery 
of the mixed perchlorates of calcium, sodium, and magnesium by 
distilling off the alcohol. The solid residue is warmed in a basin 
with sufficient 50% sodium carbonate to convert the mixed salts 
completely into the sodium compound, the whole filtered, and the 
filtrate concentrated to crystallisation point. A large excess of 
40% hydrochloric acid is added, the clear liquid decanted from the 
precipitated sodium chloride, the last drops being separated on a 
vacuum filter, and the solution of sodium perchlorate concentrated 
to D 1125. A series of determinations carried out with recovered 
material gave uniformly higher results than duplicate tests carried 
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out with pure perchloric acid. Investigation showed that the 
presence of sodium perchlorate in the recovered material diminishes 
the solubility of the potassium salt, and that therefore more 
accurate results are obtained by using the recovered material than 
by working with chemically pure perchloric acid. S. I. L. 


Appearance of Fogs in Chemical Reactions. ViKToR 
RotumunD (Monatsh., 1918, 39, 571--601).—The nature of the 
fogs produced in certain chemical reactions has been investigated. 
In the case of the fogs produced when ozone enters into reaction 
with a large number of reagents (particularly reducing agents), 1t 
is shown that the fog consists mainly of water in which a small 
quantity of the products of the reaction are dissolved. These fogs 
only occur when the reducing agent is of a volatile nature and 
when the reaction products are soluble in water. The size of the 
fog particles is practically the same in a number of very different 
reactions. The approximate diameter as calculated from the rate 
of subsidence is 10-4 em. The stability of the liquid drops in 
saturated water vapour is explained by the increased curvature 
brought about by the solution of the products of the reaction which 
effect a reduction of the vapour pressure. In the case of ozone 
and hydriodic acid, a larger value is calculated for the diameter, 
and this is explained by the formation of hydrogen peroxide. The 
ammonium chloride fogs, the fogs from fuming acids, fogs pro- 
duced by the action of radium emanation on sulphur, carbon 
disulphide, camphor, and iodine, as well as the electrically pro- 
duced and atmospheric fogs, are also considered. In all cases, the 
fog produced shows an analogous behaviour to the ozone fogs and 
generally has drops of about. the same size. J. F. S. 


The Waters of the Atlantic Ocean on the Argentine 
Coasts. Hercures Corti and Héctor H. AtvArez (Anal. Soc. Quim. 
Argentina, 1918, 6, 108—120).—A detailed study of samples of 
sea-water taken under varying conditions at different places on the 
Areentine coast. ‘Mag 

Extensive tabular statements are given of chemical composition 
and of general and physico-chemical properties. The methods of 
analysis adopted are briefly indicated. W. S. M. 


Synthesis of Sulphuryl Chloride in Presence of Organic 
Compounds. Guipo Cusmano (Atti R. Accad. Lincei, 1918, [v}. 
27, ii, 201—204).—The keto-cineole described by the author and 
Linari (A., 1912, i, 272) is similar in many of its chemical proper- 
ties to camphor, which it may replace in the preparation of 
sulphuryl chloride from sulphur dioxide and chlorine by Schulze’s 
method. The reaction, SO,+Cl,=SO,Cl,, is also accelerated by 
cyclohexanone, menthone, or tetrahydrocarvone, but does not occur 
m presence of a-bromocamphor, Reychler’s camphorsulphonic acid, 
camphorquinone, or monobromo- or monochloro-ketocineole (to be 
described elsewhere) with the halogen attached to the methylene 
contiguous to the carbonyl group; the reaction is, however, 
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activated by introducing into the compounds just named a positive 
radicle, for instance, by transforming the sulphonic acid into either 
the amide or the anilide, or camphorquinone into the monoxime or 
isonitrosocamphor. Pernitrosocamphor also catalyses this reaction, 
but not the anilide of chlorocamphorsulphonic acid. These results 
are not in disagreement with the view that the catalytic action of 
camphor is connected with the formation at low temperatures of 
one or more compounds of sulphur dioxide with camphor. 
=. mee 


New Method for the Synthesis of Ammonia. H. Hampe. 
and R. Sremau (Chem. Zeit., 1918, 42, 594).—Metallic iron, 
ammonium chloride, and nitrogen are heated together at 300° 
under 50 atmospheres pressure. The reaction proceeds according 
to the equation 3Fe+6NH,Cl+2N=3FeCl,+8NH;. A gaseous 
mixture is obtained containing up to 99% of ammonia. The por- 
tion of this derived from the ammonium chloride may be allowed 
to react with the ferrous chloride; the ferrous hydroxide formed 
is reduced and the ammonium chloride recovered for further use. 


[See, further, 7. Soc. Chem. Ind., 1919, February.] W. P. 8. 


Mixtures of Nitrogen Peroxide and Nitric Acid. 
WittiaM Rosert Bovsrietp (T., 1919, 115, 45—55). 


Oxidation Pressure Limits (A Theory of the Pressure 
Limit in Autoxidation). W. P. Jorissen (Chem. Weekblad, 
1918, 15, 705—714).—A résumé of the observations and measure- 
ments on the lower limit of pressure in the autoxidation of phos- 
phorus in oxygen, and of the theories which have been advanced 
to account for the facts observed. 

The author considers the phenomenon to be a particular case of 
the ignition of an inflammable gas mixture (phosphorus vapour 
and oxygen) whenever the ratio of combustible constituent to 
oxygen becomes sufficiently large, the temperature in this case 
being sufficiently high to cause spontaneous ignition. W. S. M. 


The Atomic Structure of Carborundum determined by 
X-Rays. C. L. Burpick and E. A. Owen (J. Amer. Chem. Soc., 
1918, 40, 1749—1759).—The angle between the edges of the 
elementary rhombohedron of carborundum, which crystallises in 
the ditrigonal pyramidal class of the hexagonal system, is 89°56°6’, 
the departure from the simple cube being due to a shortening by 
only 0:15% of one trigonal axis of the cube. The results of the 
X-ray measurements here recorded, using rays from a palladium 
target, show a very close relationship between the crystal structure 
of carborundum and that of diamond. The silicon and carbon 
atoms in the carborundum crystal are each arranged on face- 
centred rhombohedral (nearly cubic) lattices. In the prism planes 
(1010) and (1120), the carbon and silicon atoms lie in the same 
planes, from which it follows that in the direction of the principal 
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axis the carbon and silicon atoms alternate, there being no lateral 
displacement between the two kinds of atom with respect to this 
axis. From the relative intensities of the reflections of the spectra 
of different orders by the different planes, the displacement of the 
carbon planes from the silicon planes in the direction of the prin- 
cipal axis is calculated to be equal to 0°36 of the distance between 
two consecutive carbon or silicon planes. The carborundum struc- 
ture can then be derived from that of the diamond by replacing the 
carbon atoms of one of the two interpenetrating face-centred cubic 
lattices of the diamond by a similar lattice of silicon atoms, shorten- 
ing one trigonal axis by 0°15%, and displacing the atoms of one 
lattice from a position 0°25 to one 0°36 of the distance between 
successive planes of the other lattice in the direction of the 
shortened axis. 

From the values of the distances between the atom planes 
derived from the measurements, the density of carborundum is 
calculated to be 3°11, the observed value being 3°123. E. H. R. 


Electrolysis of Potassium Phosphate. A. Rius y Mrré 
(Anal. Fis. Quim., 1918, 16, 573—610).—The electrolytic oxida- 
tion of potassium phosphates is assumed to take place in two stages, 
the first being the formation of perphosphate and the second that 
of monoperphosphate. For dipotassium hydrogen phosphate, the 
primary reaction can be represented by the equation 2K,HPO,+ 
O=K,P,0,+H.O. The. perphosphate then undergoes further 
oxidation to monoperphosphate, K,P,0,-+-0+H,O=2K.HPO,. 

A. J. W. 


The Fusion of Sodium Hydroxide with some Inorganic 
Salts. Marrnanp C. Boswett and J. V. Dickson (J. Amer. 
Chem. Soc., 1918, 40, 1773—1779).—When certain salts which can 
function as oxygen acceptors are fused at high temperatures 
(300—400°) with sodium hydroxide, the salt is oxidised and 
hydrogen evolved. Quantitative experiments have been made with 
sodium arsenite and ferrous sulphate, and it is found that the 
hydrogen given off is equivalent to the oxygen taken up by the 
salt. Stannous chloride and vanadium sulphate are also oxidised, 
and cerous and uranous sulphates to a small extent. It is remark- 
able that such readily oxidisable salts as sodium nitrite and sodium 
sulphite are not oxidised when fused with sodium hydroxide. It 
is perhaps noteworthy that all the bases the salts of which were 
found to be oxidised belong, with the exception of iron, to groups 
4, 5, or 6 of the periodic table. 

The mechanism of the reaction consists ultimately in the decom- 
position of water, the oxygen carrying the oxygen acceptor to a 
higher stage of oxidation, whilst the hydrogen is evolved as gas. 
The general oxidising action of water catalysed by sodium hydr- 
oxide is also shown by the evolution of hydrogen when such metals 
as zinc and aluminium are boiled with sodium hydroxide solution. 


E. H. R. 
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Some Properties of Magnesium Ammonium Phosphate 
and Magnesium Pyrophosphate. Z. KaraocLtanov and P. 
Dimitrov (Zeitsch. anal. Chem., 1918, 57, 353—371).—The con- 
version of magnesium ammonium phosphate into magnesium pyro- 
phosphate by ignition sometimes is and sometimes is not accom- 
panied by incandescence. The presence or absence of the pheno- 
menon is found to depend on the conditions under which the mag- 
nesium ammonium phosphate is precipitated. If precipitated 
slowly at the boiling temperature, the product does not incandesce, 
but if formed quickly at lower temperatures, it invariably does, 
whether precipitated from a magnesium solution or from a phos- 
phoric acid solution. The pyrophosphate formed with incandes- 
cence is grey to black in colour, whilst that formed without in- 
candescence is quite white. The authors conclude from their 
experiments that only samples of magnesium ammonium phosphate 
which contain traces of organic matter will incandesce on ignition, 
since when organic matter, such as filter paper, is carefully ex- 
cluded, no incandescenge is observed. There are apparently two 
modifications of magnesium pyrophosphate, differing considerably 
in physical properties. The one, formed without incandescence, is 
loose in texture and white in colour; the other, the formation of 
which is always accompanied by incandescence, is hard and lava- 
like, grey to black in colour, and more resistant to hydrochloric 
and nitric acids. Its colour is due to enclosed particles of carbon, 
and is only with difficulty removed at a very high temperature by 
ignition, but can be destroyed by treatment with acids or an 
oxidising agent, such as ammonium nitrate. The incandescence of 
any sample of magnesium ammonium phosphate can be prevented 
by evaporating it before ignition with an ammonium salt or by 
heating very slowly to the decomposition temperature. The opinion 
of Balareff (A., 1917, ii, 90) that the properties of the magnesium 
pyrophosphate obtained depend on the vapour tension (degree of 
hydration) of the magnesium ammonium phosphate before calcin- 
ation is shown to be incorrect. E. H. R. 


Adsorption of Metals from Drinking Water by Glass. 
K. Scnertnea (Pharm. Weekblad, 1919, 56, 8—9).—The propor- 
tion of lead in drinking-water can considerably diminish within 
a few hours. It is known that if an aqueous magenta solution be 
boiled in a glass vessel, the latter cannot afterwards be cleaned in 
the ordinary way; this absorption, however, does not occur if the 
vessel has been previously cleaned carefully with soap and water 
and afterwards well rinsed out. Since, then, organic dyes are not 
adsorbed by a cleaned glass surface, it appears very doubtful that 
metallic salts should be so adsorbed. This conclusion was con- 
firmed by estimating colorimetrically solutions of various salts 
which had been allowed to remain for two days in carefully cleaned 
glass vessels. In no case was the slightest diminution of the 
amount of metal in solution detected. It appears, therefore, that 
the diminution in the case of lead is due to chemical action, either 
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by disturbance of an equilibrium when the water is removed from 
contact with the lead, or by precipitation of finely divided lead 
carbonate. S. I..L. 


Anhydrous Mercuric Fluoride. Orro Kurr and Gustav 
Bantau (Ber., 1918, 51, 1752—1760).—Anhydrous mercuric 
jluoride may be prepared by heating mercurous fluoride in a current 
of dry chlorine at 275°, or of dry bromine at 400°, or by heating 
mercurous fluoride at 450° under 10 mm. pressure. Mercuric 
fluoride forms transparent, octahedral crystals, m. p. 645°; its b. p. 
is estimated at 650°. It has D™ 8°95. Attempts to determine the 
vapour tension at various temperatures did not yield satisfactory 
results, since the vessels are attacked by the vapours. The sub- 
stance is very sensitive to moisture and becomes discoloured by 
traces of water vapour, which are not analytically demonstrable ; 
on exposure to air, hydrogen fluoride is evolved, and mercuric 
oxyfluoride and, ultimately, mercuric oxide, remain. With small 
quantities of water, a white, hydrated oxyfluoride, 

Hg, F,(OH).,3H,0, 

is formed, whilst with larger quantities, mercuric oxide is gradu- 
ally produced. Mercuric fluoride dissolves in hydrofluoric acid 
solution (40%), and, on cautious evaporation, the hydrated fluoride, 
HgF,,2H,O, is obtained in small, colourless crystals. The vapours 
of mercuric fluoride attack platinum above 500°; mixtures of the 
fluoride with silver, copper, lead, aluminium, magnesium, zinc, tin, 
chromium, iron, or arsenic react vigorously when strongly heated 
locally, yielding amalgams and metallic fluorides, the latter being 
easily isolable in the pure condition if an excess of mercuric fluoride 
is used. Sulphur tetrafluoride appears to be formed when mercuric 
fluoride is heated with sulphur, but no reaction occurs with 
amorphous or graphitic carbon. The fluorine does not appear to be 
replaced when the fluoride is heated in a stream of chlorine or 
bromine. 

Mercuric chlorofluoride, HgC\F, is obtained as a pale yellow 
substance by passing dry chlorine over mercurous fluoride at 120°; 
the pale yellow bromofluoride is similarly prepared at 105°. 

The preparation of mercuric fluoride in quantity is best effected 
by the process first described. H. W. 


Double Catalytic Process in the Oxidation of Aluminium 
in the Presence of Mercury. Oxidation of Aluminium 
Powder at the Ordinary Temperature. P. Ronceray (Bull. 
Sci. Pharmacol., 1918, 25, 193—198; from Chem. Zentr., 1918, 
ii, 699).—Aluminium in a fine state of division is oxidised by the 
air and under water. Pieces of aluminium in contact with iron 
do not oxidise in water, but in the presence of a small quantity 
of mercury, aluminium undergoes oxidation through the operation 
of two catalytic processes. The mercury, owing to the formation 
of an amalgam, reduces the aluminium to a molecular state, and 
the mercury oxide produced acts as an agent for the transfer of 
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oxygen from the air to the aluminium. Pieces of aluminium after 
rubbing with mercury oxide are rapidly oxidised in the air and 
under water. H. W. B. 


Solubility of Aluminium Hydroxide. IK. H. Arcuisatp 
and Y. Hasasian (Z'rans. Roy. Soc. Canada, 1917—1918, [iii], 11, 
1—6).—The solubility of aluminium hydroxide in ammonia solu- 
tions of different concentrations and in similar solutions to which 
various amounts of ammonium or potassium nitrate had been 
added, has been determined at 20° and 30°. The method consisted 
in shaking the freshly precipitated hydroxide in sealed tubes with 
the solvent for twelve hours in a thermostat, filtering, evaporating 
measured weights of the solution in a platinum crucible, igniting, 
and weighing. The following weights of Al(OH), dissolve in 
100 ¢.c. of solution of ammonia at 20°: 

Normality of NH,OH, 0-050, 0100, 0-125, 0-200, 0:500, 1:00. 
Grams of Al(OH),, 0-0070, 00080, 0-0250, 0-0380, 0-0450, 0-0240. 


The solubility increases, therefore, with the ammonia concentra- 
tion to a maximum which lies at 0°5.V-ammonia, and then decreases. 
In these experiments, it is shown that the amount of aluminium 
hydroxide in solution after thirty minutes’ shaking is considerably 
more than the above quantity, but decreases as the shaking pro- 
ceeds until equilibrium is reached, which is always achieved in 
less than twelve hours. The presence of ammonium nitrate de- 
creases the solubility of aluminium hydroxide in ammonia, and the 
decrease is greater the higher the temperature and the concentra- 
tion of ammonium nitrate. The addition of potassium nitrate 
increases the solubility of aluminium hydroxide to a very marked 
extent. It is pointed out that in the quantitative estimation of 
aluminium, only a small excess of ammonia should be used, and a 
10% solution of ammonium nitrate should be used in the washing. 
J. F. 8. 


Relation between Molecular Structure and the Activity 
towards Hydrogen Sulphide of Oxide of Iron. G. Wryman 
(J. Soc. Chem. Ind., 1918, 37, 333—3367r).—Iron oxides obtained 
by heating at 100° to 650° are equally active as regards absorption 
of hydrogen sulphide in the cold, but at 750° a change occurs, 
which may also be effected at lower temperatures by very pro- 
longed heating. It seems that the activity of the oxide is 
dependent primarily on molecular structure, and not on any par- 
ticular degree of hydration, but the oxide is derived in almost all 
cases from some form of hydrate. W. P. S. 


Chromatocobaltiammines. Samuet Henry Ciirrorp Briaes 
(T., 1919, 115, 67—76). 


The Evolution and Oxidation of Chromic Hydroxide in 
Alkaline Solution. F. Bourton and A. Sénicuat (Compt. rend., 
1919, 168, 59—62).—An alkaline solution of chromic hydroxide 
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undergoes a change on keeping, which tends to make it lose its 
chemical activity, particularly in respect to its powers of reducing 
hydrogen peroxide. This change is the more rapid as the con- 
centration of the chromium is greater and of the alkali is smaller. 
It is, however, possible to oxidise 97% of the chromium in chrome 
alum to chromate by adding sodium hydroxide to the solution of 
the alum containing four times the calculated quantity of hydrogen 
peroxide, and then immediately destroying the excess of peroxide 
by shaking the solution with manganese dioxide. W. G. 


The Crystalline Structure of Grey Tin. A. J. But and 
N. H. Korxmeiser (Chem. Weekblad, 1918, 15, 1264).—A pre- 
liminary note on the crystalline structure of grey tin. The authors 
have shown that the crystals belong to the regular wa 4 

. 8. M. 


Bismuth Hydride and Polonium Hydride. Fritz Panera 
(Ber. 1918, 51, 1704—1728).—By application of the methods 
used in the study of radioactive substances, the author has 
succeeded in demonstrating that bismuth forms a gaseous hydride 
which possesses considerable stability at the ordinary temperature 
and is not decomposed with much greater readiness than 
antimony hydride; with increasing temperature, the substance 
rapidly becomes less stable, and is decomposed into its elements at 
a red heat. The gas can be almost completely condensed by the 
use of liquid air, and subsequently, in part, regasified. 

Bismuth hydride is obtained by the solution of an alloy of 
magnesium with thorium-C or radium-C in 0°2N-hydrochloric or 
sulphuric acid. The alloy is prepared by exposing magnesium 
foil to the radiations of a radiothorium preparation contained in 
a glass capsule covered with silk paper, which is impermeable to 
thorium-X ; shortly after its removal, in consequence of the rapid © 
decay of thorium emanation and thorium-A, the deposit consists 
entirely of thorium-B and thorium-C. The alloy is placed in a 
weighing bottle connected with an electroscope in such a manner 
that a regular current of nitrogen can be sent through the 
apparatus. After determination. of the natural leak of the electro- 
scope, 0°2N-hydrochloric acid is dropped on to the alloy; the 
electroscope soon indicates an activity, which becomes feebler after 
a few minutes. The results of this and similar experiments show 
that when magnesium superficially alloyed with bismuth and lead 
is dissolved in dilute hydrochloric acid, a few thousandths of the 
bismuth are converted into such a state that they can be carried 
by a gas current through a cotton wool filter, and that a similar 
reaction does not occur with lead. A series of control experiments 
shows that the observed effects are actually due to a volatile com- 
pound of bismuth, and not, for example, to the liberation of 
thorium-C, to the selective action of the filter, or to the relatively 
greater volatility of thorium-C chloride. 

Polonium hydride is prepared in a similar manner. The alloy 
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of magnesium and polonium is prepared by the electrolysis of a 
feebly acid solution of polonium chloride, a piece of magnesium 
foil being used as cathode. When the alloy is dissolved in dilute 
acid and the gases evolved are led into an electroscope, an activation 
is observed which does not decrease in the course of a day, and 
therefore is caused by polonium. The gas closely resembles bismuth 
hydride. It is remarkable that a current of oxygen can be used 
instead of hydrogen or nitrogen for the transport of the gas with- 
out sensibly diminishing the yield. The latter is less than in the 
case of bismuth hydride, and up to the present it has not been 
found possible to convert more than a few tenths’ part per thousand 
of the polonium into the gaseous state. If the gas current is cooled 
to —84°, the polonium hydride is only partly condensed. The 
investigation of the gas is rendered very tedious, since in each 
experiment the electroscope becomes permanently damaged and does 
not recover when left to itself for a time. H. W. 


Bismuth Hydride. II. Frirz Paneru aad Erion WINTERNITZ 
(Ber., 1918, 51, 1728—1743).—The application of radioactive 
methods having shown that bismuth hydride is capable of exist- 
ence, and having indicated its mode of preparation and general 
properties (preceding abstract), the authors now describe attempts 
to prepare it in weighable quantity from non-radioactive material. 

‘Lhe requisite bismuth-magnesium alloy is prepared by heating 

equal weights of powdered bismuth and magnesium (as free from 
silicon as possible) in an iron crucible in a rapid stream of dry 
hydrogen. The alloy is dissolved in approximately 4/-hydro- 
chloric or sulphuric acid (or in some cases nitric acid). Bismuth 
hydride is thus obtained in sufficient quantity to permit its detec- 
tion either by the formation of a bismuth mirror or by luminescence 
tests. 
The bismuth mirror is obtained in the usual Marsh’s apparatus, 
and very closely resembles the antimony mirror. As generally 
obtained, it consists of a strong brown ring in front of and a fainter 
ring behind the heated spot. The former deposit appears to be 
frequently burnt into the glass and to be unsuitable for further 
experiments. This drawback can be overcome by placing a pierced 
clay disk on the tube and allowing the flame to play against this, 
as also by increasing the velocity of the gas current. The 
antimony, arsenic, and bismuth mirrors are most readily dis- 
tinguished by a number of chemical tests involving the use of 
sodium hypochlorite, yellow ammonium sulphide, hydrogen 
sulphide, etc., which are fully described in the original. Attempts 
to estimate the yield of bismuth hydride by weighing the bismuth 
mirrors show that about 5 x 10-5 of the bismuth used is converted 
into the hydride, or that the yield is only about one-twentieth of 
that obtained from thorium-C. It should be noted, however, in 
this connexion that circumstances have prevented the authors from 
determining the optimum conditions of experimenting. 

The authors have also applied Donau’s luminescence method (A.., 
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1913, ii, 743) to the detection of traces of bismuth, and find the 
procedure very rapid and so sensitive that it is capable of proving 
the presence of traces of bismuth which cannot be detected by the 
ring test. For this purpose, the gases issuing from the Marsh’s 
apparatus are ignited, and a piece of pure calcium carbonate is 
held on a platinum loop in the flame; the bismuth hydride is 
decomposed, and a portion of the bismuth is deposited on the lime. 
The latter is allowed to cool, and then placed at the edge of the 
hydrogen flame, when the presence of bismuth is betrayed by the 
cornflower-blue luminescence; in similar circumstances, antimony 
is readily detected by a sky-blue luminescence, both colorations 
being readily visible in bright daylight. 

The absorption of bismuth hydride by various reagents has been 
examined ; the most suitable solution for this purpose appears to 
be 0°4N-silver nitrate solution. Water absorbs the gas to some 
degree, and 4N-sulphuric acid to about the same_ extent. 
0-5N-Sodium carbonate solution and V-potassium hydroxide solu- 
tion are more active, whilst the gas is also absorbed by desiccating 
agents, such as calcium chloride or soda-lime. It is completely 
decomposed by concentrated sulphuric acid. An aqueous solution 
of hydrogen sulphide is not more efficient than pure water. 

H. W. 


Gold Amalgams. N. Parravano (Alti ft. Accad. Lincet, 
1918, [v], 27, ii, 168-170; Gazzetta, 1918, 48, ii, 123-128). 
Objections are raised to the argument of Guertler (Metallographie, 
524), who concludes that mercury dissolves in gold, giving origin 
to a solid solution containing at most about 10% of gold, and that 
in the amalgams containing 90-—0% of gold no other crystalline 
individual is formed. The author has made the following experi- 
ments: (1) Definite quantities of saturated amalgam and of gold 
are placed in a vessel, and the latter exhausted ; distillation of the 
mercury on to the gold then proceeds until the composition of the 
amalgam formed reaches that of the solid in equilibrium with the 
liquid amalgam. (2) A current of hydrogen is passed over the 
amalgam; the quantity of mercury thus transported will be a 
function of the tension of the mercury of the amalgam provided 
that, in any series of experiments, the form of the apparatus and 
the velocity and duration of the gaseous current are maintained 
constant. The results show that gold amalgams contain at least 
the two compounds Au,Hg, and Au,Hg. T. m. ¥F. 


Amalgams. I. Colloidal Gold Amalgam. C. Paat and 
Hermann Stever (Kolloid Zeitsch., 1918, 28, 145--158).—-Hydro- 
sols of gold amalgam have been prepared (1) by shaking gold sols 
with metallic mercury, (2) by allowing a gold sol to remain in con- 
tact with metallic mercury at rest, (3) by mixing solutions of gold 
hydrosol with mercury hydrosol, and (4) by precipitating both gold 
and mercury from a solution of the mixed chlorides in the presence 
of a protecting colloid. In the last-named case, amalgam hydrosols 
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of the composition represented by the formule Au,Hg, and Au,fyg, 
were prepared by reducing a mixture of suitable concentration of 
the two chlorides in alkaline solution by hydrazine in the presence 
of the sodium salts of protalbic and lysalbic acids. The solutions 
after: dialysis were evaporated to dryness in a vacuum, and gave 
brittle substances which possessed a black or greenish-black colour 
and a metallic lustre. These substances readily dissolved in water 
with’ the production of colloidal solutions. The stability, com 
position, and general properties of the hydrosols varied with the 
method of preparation. J. F. 8. 


Solubilities of Ammonium Platinichloride, Platini- 
bromide, and Iridichloride and the Separation of Platinum 
and Iridium. E. H. Arcuipatp and Joun W. Kerw (Trans. 
Roy. Soc. Canada, 1917-1918, [iii], 11, 7--16).—The solubility 
of the ammonium salts of chloroplatinic, bromoplatinic, and chloro- 
iridic acids has been determined at a series of temperatures in 
water and in solutions of various strengths of ammonium chloride 
and ammonium bromide. It is shown that 100 grams ef water dis- 
solve 0°2902 gram of ammonium platinichloride at Q:1°, 0°3652 
gram at 7:2°, 0°4869 gram at 180°, 0°5760 gram at 25°4°, 
0°6370 gram at 29°9°, 0-7870 gram at 38°9°, 1°0131 grams at 49°7°, 
1°4740 grams at 60°2°, 1:7440 grams at 70°0°, 2°1800 grams at 
80-2°, 2°6150 grams at 90°0°, and 3:2515 grams at 99°. Ammonium 
platinibromide is somewhat more soluble in water than the fore- 
going salt; 100 grams of water dissolve 0°4165 gram at 0°2°, 
0-5002 gram at 7: 3°, 0°6438 gram at 19°0°, 0°7384 gram at 25°0°, 
0°8147 gram at 29°79, 1°0355 grams at 40°0°, 1-2087 grams at 
50°, 15780 grams at 60°0°, 1:9265 grams at 70:0°, 2°3002 grams 
at 80°0°, 2°8370 grams at 90°, and 3°5866 grams at 99°. 
Ammonium iridichloride is much more soluble than either of the 


‘platinum compounds; 100 grams of water dissolve 0°5661 gram 


at 0-29, 07055 gram at 10°0°, 1-0910 grams at 25°0°, 1°2066 grams 
at 30° 0°, 15665 grams at 40°0°, 1:9664 grams at 50-:0°, 2°4567 


‘grams at 60-0°, and 4-°3815 grams at 80°0°. In the presence of 


ammonium chloride, the solubility of the ammonium salts of chloro- 
platinic acid and chloroiridic acid is much reduced, but that of the 
iridichloride is several times as large as that of the platinichloride. 
Ammonium bromide reduces the solubility of the platinibromide. 
In all three cases, the reduction in the solubility is proportional to 
the concentration of the ammonium haloid. The difference in the 
solubility of ammonium platinichloride and iridichloride furnishes 
a good method for the complete separation of platinum and iridium. 
Ammonium platinichloride is appreciably less soluble than 
‘potassium platinichloride. J. F. 8. 


Dehydrogenation of Palladium. Hydrogen Hydrosol by 
Metallic and Colloidal Mercury. ©. Paar and Hermann 
Srever (Ber., 1918, 51, 1743—1752).—It has been previously 
‘shown (Paal and Hartmann, A., 1918, ii, 303) that palladium 
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hydrosol gradually loses its catalytic activity in the presence of 
metallic or colloidal mercury; in the course of experiments on the 
action of the hydrosol on mixtures of hydrogen and oxygen in the 
presence of mercury, it was observed that the catalyst speedily 
became passive and that the gradual slight absorption of hydrogen 
was preceded by a temporary increase in the volume of the latter. 
This phenomenon forms the subject of the present communication, 
in which it is demonstrated that the palladium hydrogen hydrosol 
is decomposed by mercury with evolution of hydrogen, and that 
dehydrogenation is effected more rapidly by metallic than by 
colloidal mercury. Analysis of the residual palladium hydrosol and 
of the mercury proves that a portion of the palladium has passed 
into the mercury, and that some of the latter has passed into the 
hydrosol. The action of colloidal mercury on palladium hydrogen 
hydrosol only leads to uniform results when care is taken that only 
the least possible excess of hydrazine is used as reducing agent in 
the formation of the mercury hydrosol. H. W. 


Mineralogical Chemistry. 


Mineralogy of the H.B. Mine, Salmo, British Columbia. 
T. L. Watker (Toronto Univ, Studies, Geol. Ser., No. 10, 1918, 
reprint, 25 pp.).—-The oxidised zinc—lead ores of this mine consist 
of a mixture of hemimorphite, cerussite, and limonite, and occur 
as bedded “veins” in metamorphosed limestone, with associated 
quartzite and schists, and penetrated by dykes of minette. A cave 
in the mine contains also a number of zine phosphate minerals 
forming large stalactitic pillars, which yielded about a hundred 
tons of ore. These stalactites consist mainly of a core of spencerite 
with a thin crust of hemimorphite, and between the two, solution 
cavities containing crystals of hemimorphite (anal. I, deducting 
6°66% calcite), spencerite, hopeite, parahopeite (anal. II, D 3-236), 
and hibbenite. Crystallographic descriptions are given of each of 
these minerals, except the hibbenite, the existence of which is not 
confirmed. On the floor of the cave, and partly coating the 
stalactites, is a deposit of a grey or cream-coloured, non-plastic, 
zinciferous clay (anal. III), resembling the so-called moresnetite 
and vanuxemite in composition, but doubtless a mixture of sore 
zinc mineral with clay. The phosphoric acid of these minerals was 
perhaps derived from the solution of apatite in the surrounding 
rocks, 

ZnO. MgO. Al,O,. Fe,0;. Si0,. P,0;. H,O. Total. 


| Se 67-35 — —— — 2532 — 7-33 100-00 
, a 5469 — _— —_ — 30-46 15-31 100-46 
Els! ssndce 19-99 3-97 16-07 8-01 39-49 0-26 11-12 98-91 


The zine phosphate minerals now known are the following; they 
3% 
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are all remarkable for their chemical purity, there being a com- 
plete absence of elements not shown in the formule: 


Hopeite............ Zn,(PO,).,4H,O, orthorhombic 

Parahopeite ...... Zn,(PO,).,4H,0, triclinic (A., 1908, ii, 397). 
Tarbuttite ...... Zn,;(PO,).,Zn(OH),, triclinic 

Spencerite ...... Zn,(PO,),,Zn(OH),,3H,O, monoclinic (A., 1916, ii, 629). 
Hibbenite......... 2Zn,(PO,)»,Zn(OH),,64H,0, orthorhombic (A., 1916, » 


ii, 569). 
L. J. S. 


Examination of the Hot Springs at Banff, Alberta. 
R. T. Evworrtny (Trans. Roy. Soc. Canada, 1917—1918, [iii], 11, 
27—-33).—An analysis of the water of, and the gases evolved from, 
the six hot springs at Banff, Alberta, has been carried out. The 
upper hot spring contains the following amounts of dissolved solids 
in parts per million of water: 634, SO,; 10, Cl; 133, HCO,; 
239, Ca; 39°7, Mg; 9-1, alkalis; 31, SiO0,. The total solids amount 
to 1100 parts per million. Among other metals present are iron, 
aluminium, manganesé, strontium, magnesium, lithium, potassium, 
and sodium. The gases evolved by the springs contained methane, 
hydrogen, oxygen, carbon dioxide, nitrogen, helium, and argon. 
Full analyses are recorded in the paper. These springs are the 
most radioactive of any yet examined in Canada, the emana- 
tion content of the gas being (1910—2370) x 10-2 curies per litre, 
whilst that of the water is (221—640) x 10-! curies per litre. The 
dissolved radium is (8°5—23-5) x 10-™ grams per litre. J. F.S. 


The Thermal Mineral Springs of Rio Hondo. Hércutss 
Cortt (Anal. Soc. Quim. Argentina, 1918, 6, 215—229).—A 
detailed account of the medicinal properties and chemical com- 
position of the thermal springs of Rio Hondo, in the province of 
Santiago del Estero in the Argentine. W.S. M. 


Analytical Chemisiry. 


Rational Approximated Atamic Weights for Use in 
Chemical Analysis. N. Scnoort (Chem. Weekblad, 1918, 15, 
547—562 ; Zeitsch. anal. Chem., 1918, 57, 209—225).—In ordinary 
analytical work, it is customary to use for the atomic weights 
values given to the nearest decimal figure corresponding with the 
degree of accuracy possible for each determination. In 1904, 
Erdmann proposed to use atomic weights calculated from hydrogen 
as unity, since most of the values were very close to whole numbers. 
Since, however, the atomic weights of ore or two of the commonest 
elements cannot be rounded off to whole numbers without intro- 
duction of considerable error, the proposal has found little favour. 
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The author puts forward the consideration that much more 
satisfactory values are obtained for analytical purposes by taking 
account of the fact that, whereas in all accurate atomic weight 
determinations the weighings are reduced to the proper values for 
weighing in a vacuum, in analytical work the correction for the 
weight of air displaced is seldom made. He proposes to use a set 
of “air atomic weights” obtained from the accepted atomic weights 
by introducing values based on the air correction. The accepted 
atomic weight of iodine is, for example, 126°92. Allowing for the 
difference in specific gravity of iodine and the brass weights gener- 
ally used in chemical analysis, the volume atom of iodine, namely, 
126°92 grams weighed in a vacuum, would weigh in air 126-906 
grams. Though the value of this air correction is so small as gener- 
ally to affect only the third decimal place, it becomes much greater 
in the cases of carbon, hydrogen, and oxygen, the elements chiefly 
concerned in organic analysis. The atomic weight of hydrogen is 
given by the International Committee for 1916 as 1°008. Assuming 
the atomié volume of hydrogen in combination to be 6, the “air 
atomic weight” becomes 1-0005, which can without any inaccuracy 
be given as 1-00 for ordinary purposes. The correction for oxygen, 
assuming an atomic volume of 6, does not alter the accepted value 
16:00, whilst carbon with the accepted atomic weight of 12°005 
becomes 11:999, that is, for ordinary purposes 12°00. Similarly, 
the “air molecular weight” of water becomes 18-00 instead of 
18°02 on the basis of the true atomic weights. 

The values given in the International table of atomic weights 
for 1916 have been modified to give the air atomic weights for 
analytical purposes on the basis of the atomic volumes of the 
elements. The author devotes many pages to a selection of suit- 
able atomic volumes for each element, basing his calculations on 
Kopp’s law that the atomic volumes are additive. In the case of 
most of the elements, the values adopted for the atomic volumes 
are averages of very different figures; the values for cobalt, for 
example, deduced from the oxide, chloride, bromide, sulphide, and 
sulphate, respectively, are 7, 9, 2, 1, and 4, the average value, 5, 
being adopted. As the basis for the calculations for obtaining the 
atomic volumes of the elements from the specific gravities of their 
compounds, the following atomic volumes are assumed: O=6, 
S=16, Cl=15, Br=22, I=31l. The atomic volumes of the 
halogens and of the alkali and alkaline earth metals are taken as 
approximately half of the values deduced from the atomic weights 
and the specific gravities. 

In order to obtain trustworthy figures for molecular and equi- 
valent weights for ordinary analysis, it is'suggested that use may 
be made of the true molecular volumes of the commoner reagents. 
The molecular weight of oxalic acid, for example, is 126°058, calcu- 
lated from the accepted atomic weights. The specific gravity being 
1°64, the value to be subtracted to arrive at the “air molecular 
weight” is 0°076, giving the value for use in volumetric analysis 
as 125°982. By addition of the air atomic weights given in the 
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table, the value 125-976 is obtained, which agrees with the figure 
of 125-982 obtained from the molecular volume better than does 
the figure 126-058 obtained by addition of the accepted atomic 
weights. This argument is repeated for the various reagents used 
in iodine determinations. It is shown, also, that in analysis of 
organic compounds for the elements, use of the “air atomic 
weights” would reduce the hydrogen content by nearly 1% of 
its value, and since in analysis the hydrogen content as a rule is 
somewhat too high, it is contended that the use of the “air atomic 
weights” will give more accurate results. 8. I. L. 


The Importance of Electrical Conductivity in Analytical 
Chemistry. 1. M. Kotrnorr (Chem. Weekblad, 1918, 15, 
889—896).—The determination of conductivity can be employed in 
a great number of cases as an aid in quantitative analysis, and is 
very simply and easily carried out. ‘the author has indicated a 
few cases of the application, leaving to later papers the detailed 
account and the theoretical discussion. The general cases that 
arise in volumetric work can be divided into two classes: (1) reac- 
tions in which all the ions remain in solution; in this case, the 
conductivity will generally increase; (2) reactions in which ions 
disappear. In the second class, the conductivity may (a) diminish, 
(4) remain unaltered, (c) increase. Suppose a material C'D to be 
added in solution to a solution of A#, and suppose AV to be 
precipitated as a result of the reaction; the nett result is that in 
the original solution the B ions remain, whilst the A ions are 
replaced by C. If the specific conductivity of A is greater than 
that of C, the conductivity will rise; this occurs, for example, in 
the neutralisation of a strong acid by a base, the H ion being 
replaced by the ion of the metal of the base. In the titration of 
hydrochloric acid by means of sodium hydroxide, for example, the 
conductivity falls rapidly until all the acid is neutralised; if more 
alkali be added, the conductivity begins sharply to increase. By 
plotting the conductivity of the solution against the quantity of 
alkali is added, the conductivity begins sharply to increase. By 
neutral point of minimum conductivity The application would 
be of great use, for example, with a strongly coloured solution for 
which no colour indicator could be used. 

If, in the above cases, the.conductivity of A is equal to that of 
C’, which may happen when a precipitate is formed, the conductivity 
will change very little until the reaction is complete, after which 
further addition of the second solution causes a rapid increase. 
Here, also, the measurement can be of importance for analysis, 
especially where the precipitate forms slowly or is microcrystalline. 
In the case of neutralisation of weak acids or bases, the conductivity 
generally increases during the titration, since the slightly dis- 
sociated acid is replaced by a highly dissociated salt. Further 
addition of the base causes a sharp rise in the conductivity, by 
reason of the presence of the hydroxyl ion. If the values are 
plotted, the neutral point can easily be determined, and the method 
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is of wide application in this case, since colour indicators are not 
available with weak acids and bases. 

Further applications are, for example, titration of a weak acid 
in the presence of a strong acid, determination of the combined 
alkali in a salt of a weak acid, determination of basic or acidic 
properties of a substance, as, for example, the acid character of 
hydrogen peroxide, etc. Similarly, the concentration of an electro- 
lyte can be determined from the conductivity with the help of 
tables, and determinations of conductivity combined with specific 
gravities or other physical constants can be used for analysis of a 
mixture of two electrolytes. In food analysis, also, the deter- 
mination may be of great use. 8. I. L. 


The Effect of Dilution in Electro-titrimetric Analyses. 
Gitpert Artuur Freak (T., 1919, 115, 55—61). 


The Quinone Phenolate Theory of Indicators. Spectro- 
photometric Study of the End Points and Fading of 
Phenolsulphophthalein Indicators. Cuaries L. Bricurman 
J. J. Hoprrenp, M. R. Meacuam, and 8S. F. Acree (J. Amer. 
Chem. Soc., 1918, 40, 1940—1944).—The present communication 
deals with phenolsulphophthalein and its tetrabromo- and tetra- 
nitro-derivatives. It is found that these indicators have a number 
of properties which make them the best series yet developed. They 
are twice as deeply coloured as phenolphthalein in alkaline solution 
and show sharper colour changes. The excess of alkali necessary 
to produce the end-point of the neutralisation of the indicator does 
not cause any appreciable fading in either short- or long-time 
periods in the case of phenolsulphophthalein and its tetrabromo- 
derivative. The colour of phenolsulphophthalein in phosphate 
buffer solutions does not fade appreciably even in considerable 
periods of time. 

Standardised stock solutions of phenolsulphophthalein can be 
kept in an ice-box without appreciable change, or even at ordinary 
temperatures if care is taken to prevent contamination, and will 
then show the same absorption index when treated with an excess 
of alkali at different time periods. Different samples of the same 
lot. of solid: phenolsulphophthalein will give the same absorption 
index when treated with an excess of alkali. 

An excess of alkali in solutions of tetranitrophenolsulpho- 
phthalein causes a fading of the intense red colour to a light vellow, 
the time of fading depending on the amount of alkali and other 
experimental conditions. 

Details of the experimental methods are promised in a sub- 
sequent paper. H. W. 


The Elimination of the Volume of a Precipitate. H. D.. 
STEENBERGEN (Chem. Weekblad, 1918, 15, 1268—1269).—It is 
sometimes convenient, in order to avoid the washing of a pre- 
cipitate, to make the estimation of a soluble constituent of a solu- 
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tion in presence of the precipitate. This may be done by diluting 
the mixture to two known volumes and estimating the concentration 
of the solution in each case. A simple formula involving the con- 
centrations thus found is given for the correction required for the 
volume occupied by the precipitate. W.S. M. 


The Significance of the Electrical Conductivity in the 
Analysis of Potable Water. I. M. Korrnorr (Chem. Week- 
blad, 1918, 15, 1160—-1183).—The determination of the electrical 
conductivity has been used by Reichert, Kohlrausch and Holborn, 
and others as a rapid method for estimating the total solid con- 
stituents in ordinary potable waters. For this purpose, a mean 
equivalent weight and a mean equivalent conductivity are assumed. 
The author shows how untrustworthy are the results obtained by 
this method with different types of water. <A series of measure- 
ments on the conductivity of dilute aqueous solutions of those saits 
which are ordinarily present in drinking-water, such as sodium 
hydrogen carbonate, chloride and sulphate, potassium nitrate. 
calcium chloride and sulphate, magnesium chloride, etc., and of 
binary mixtures of these, establishes the rule that the degree of 
dissociation of each salt in the mixed solution is that which corre- 
sponds with the total concentration of electrolyte, even in the case 
where the salts have no common ion. By means of this rule, the 
author has prepared tables which permit the calculation of the 
equivalent conductivity of a mixture when the chemical composi- 
tion of the solution is known. The comparison of the calculated 
and the measured conductivities of a water affords a check on the 


chemical analysis. W. S. M. 


Chlorometry. Ocrave Lecomre (Bull. Sci. Pharmacol, 1918, 
25, 217—218; from Chem. Zentr., 1918, ii, 762—763).—The 
author estimates the active chlorine in bleaching powder or in 
hvpochlorites by titrating a known quantity of stannous chloride 
with WV /10-potassium permanganate first with and then without 
the addition of the hypochlorite solution. H. W. B. 


Detection of Hydrogen Chloride in Chloroform. JD. 
VorLAnper (Ber. deut. Pharm. Ges., 1918, 28, 385—388). 
Neutral chloroform when shaken with a very small quantity of 
dimethylaminoazobenzene gives a yellow-coloured solution; if the 
chloroform contains a trace of free hydrochloric acid, the yellow 
coloration changes to violet-red. Carbon dioxide and anhydrous 
formic and acetic acids, in chloroform solution, do not give a red 
coloration with dimethylaminoazobenzene. [See, further, 7. Sov. 
Chem. Ind., 1919, 55a.] W. P. S. 


Volumetric Estimation of the Sulphion. R. Howpen 
(Chem. News, 1918, 117, 383).—A rapid, approximate method for 
the estimation of soluble sulphates of the alkali metals in solution 
is based on their decomposition by barium carbonate. The solu- 
tion is shaken with pure precipitated barium carbonate 1 
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presence of phenolphthalein, and standard hydrochloric acid is 
then run in until the red colour is discharged. The solution is 
filtered and the titration completed on the filtrate, using 
methyl-orange as indicator. The addition of acid before filtration 
appears to be necessary to complete the decomposition of the soluble 
sulphate by the barium carbonate. [See also J. Soc. Chem. Ind., 
1919, 57a.] E. H. R. 


Folin’s Direct Nesslerisation Method for the Estimation 
of Nitrogen. Lovett Lanesrrora (J. Biol. Chem., 1918, 36, 
377—-380).—Accurate results are obtained even when impure 
sulphuric acid is employed for the digestion provided the necessary 
corrections are made, the latter being ascertained by control blank 


experiments (compare Folin and Denis, A., 1916, ii, 573). 
H. W. B. 


Estimation of Phosphorus by the Nephelometric Method. 
Epwarp B. Meies (/. Biol. Chem., 1918, 36, 335—346).— 
Accurate estimations of phosphorus by means of the strychnine 
molybdate reagent (compare Kober and Egerer, A., 1915, ii, 794) 
can only be obtained by adhering strictly to the prescribed pro- 
cedure. H. W. B. 


Action of Iodine on Hypophosphorous Acid and Phos 
phorous Acid. Application to the Estimation of Hypo- 
phosphites and Phosphites. Boyer and Bavuzu. (J. Pharm. 
Chim., 1918, [vii], 18, 321—334).—In sulphuric acid solution, 
iodine oxidises hypophosphorous acid to phosphorous acid according 
to the equation H,PO,+I,+H,O=H,PO,+2HI. This reaction 
requires about ten hours for completion. The oxidation proceeds 
a stage further if the solution is treated with an excess of sodium 
hydrogen carbonate, the phosphorous acid being then converted 
into phosphoric acid, H,PO,+1,+H,O=H,PO0,+2HI. In this 
case, two hours’ contact is required, and the mixture must be 
acidified with acetic acid before the excess of iodine added is 
titrated. [See, further, 7. Soc. Chem. Ind., 1919, February. | 
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A Modified Scheibler Apparatus for the Estimation 
of Carbon Dioxide. M. J. van’r Kruys (Chem. Weekblad, 1918, 
15, 870—872).—In order to meet the need for a Scheibler 
apparatus at the Agricultural Testing Station at Maastricht, and 
in view of the shortage of rubber in Holland, a modification of the 
original apparatus has been made. The rubber bag and the three- 
necked bottle in which this is contained between the reaction flask 
and the gas-measuring apparatus have been removed. The error 
which would have been caused had the carbon dioxide evolved been 
allowed to come into contact with the water in the measuring 
vessel is obviated by using water saturated with carbon dioxide. 
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In its modified form, the apparatus is found to give more accurate 
results than in the original form. 8. I. L. 


Estimation of Carbon Dioxide in Carbonates. Dona.p 
D. Van Styxe (J. Biol. Chem., 1918, 36, 351—354).—The 
carbonate, either pulverised or in solution, is placed at the bottom 
of a test-tube, 20 to 25 mm. in diameter, which is placed in a 
250 c.c. suction flask containing an excess of V/10-barium hydr- 
oxide solution. A rubber stopper carrying a small dropping 
funnel is inserted into the flask so that the bottom of the funnel 
dips into the test-tube. The flask is then exhausted to a pressure 
of 50 mm. or less, and the outlet closed with a screw clamp. An 
excess of N-hydrochloric acid, usually about 5 c.c., is admitted 
slowly from the funnel. When the rapid evolution of carbon 
dioxide has ceased, the solutions are both agitated by a rotary 
motion for three minutes. In the case of most substances, this 
period is sufficient for the complete transfer of carbon dioxide from 
the inner tube to the barium hydroxide solution. In the analysis 
of unashed animal tissues, a longer time is necessary, and in the 
case of bones, at least two hours should be allowed, the solutions 
being stirred by rotation occasionally during this period and con- 
tinuously for three minutes at the end of it. 

When the reaction is completed, the vacuum is released, the 
barium carbonate filtered off, and the filtrate titrated with W/10- 
hydrochloric acid, using phenolphthalein as indicator. 

The method appears to be applicable to all carbonates, soluble or 
insoluble, in the absence of acids, such as hydrogen sulnhide, which 
are highly volatile from aqueous solution. H. W. B. 


A Physicochemical Method of Estimating Alkali 
Carbonates in the Presence of Alkali Hydroxides. Ap- 
plication to the Analysis of Flue Gases. René Dvusnrisay, 
TriPreR, and Toquet (Compt. rend., 1919, 168, 56—59).—TIf 
50 e.c. of various solutions, having the same alkalinity, but con- 
taining varying proportions of sodium hydroxide and sodium 
carbonate, are mixed with 50 grams of phenol, heated until solu- 
tion is complete, and then allowed to cool, it is found that the 
temperature at. which the solution first becomes turbid is higher 
as the proportion of sodium carbonate to sodium hydroxide 
increases. The authors have plotted curves for solutions having, 
respectively, a total alkalinity of 2V, V, V/2, and WV/4, showing 
the relationship of temperature to sodium carbonate present. By 
means of these, the amount of sodium carbonate in a given solu 
tion containing both carbonate and hydroxide may readily be deter- 
mined by bringing the total alkalinity up to one of the four 
strengths given above by addition of sodium hydroxide, then pro- 
ceeding as described above and reading off the amount of sodium 
carbonate present from the curve. 

For the determination of the amount of carbon dioxide present 
in flue gases, 1 litre of the gas is bubbled through 71°5 c.c. ef 
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\ /4-sodium hydroxide, and then the above estimation is carried 
out on the resulting liquid, the amount of carbon dioxide present 
in the flue gases being readily calculated from the amount of 
sodium carbonate found in the solution. W. G. 


Estimation of Alkali Hydroxide and Alkali Carbonate 
in Alkali Hypochlorite Solution. M. Pauiserr (J. Pharm 
Chim., 1918, [vii], 18, 260—272).—The total alkalinity is found 
by treating a portion of the sample with a measured excess of 
V/10-hydrochloric acid and potassium iodide solution, titrating the 
liberated iodine with thiosulphate solution, then adding potassium 
iodide—iodate solution, and again titrating the iodine with thio- 
sulphate solution ; the latter titration is a measure of the quantity 
of the added acid which remains uncombined, and the difference 
corresponds with the alkalinity of the sample. To estimate the 
free alkali hydroxide, another portion of the solution is treated 
with a measured qfiantity of 4/10-barium hydroxide solution, 
barium chloride solution is also added, the mixture diluted to a 
definite volume, filtered, and the alkalinity of the filtrate titrated 
as described above. The difference between the quantities of free 
and total alkali gives the amount of alkali carbonate.  [See, 
further, 7. Soc. Chem. Ind., 1919, February.] W. P. S. 


Carnot’s Method for the Estimation of Potassium Salts. 
Carotina Etre Specazzint (Anal. Soc. Quim. Argentina, 1918, 
6, 196—209).—Analyses according to the original prescription of 
Carnot (this Journal, 1877, ii, 921) gave results in every case much 
too high. The same method as modified by Grandeau and by 
Fresenius also gave high results. 

It is essential in the preparation of the bismuth chloride solution 
from the subnitrate to give particular attention to the acidity and 
temperature of the resulting solution, the optimum acidity being 
determined by precipitation of a known quantity of potassium 
from V/10-solution. 

Good results were obtained only with pure dilute solutions of 
potassium chloride (V/10—-V/1). Nitrate solutions also gave good 
results, but with sulphate solutions the results were much too low. 

With mixtures of potassium chloride and calcium chloride, mag- 
nesium chloride, or sodium chloride, the method is satisfactory only 
when the potassium salt is in excess. W. 8. M. 


Method for the Estimation of Potassium in Blood. 
S. W. Crausen (7. Biol. Chem., 1918, 36, 479—484).—Two c.c. of 
plasma or 1 c.c. of blood ’re oxidised by boiling with 5 c.c. of a 
mixture of sulphuric and nitric acids (1:20) for half an hour. The 
excess of nitric acid is quickly evaporated, and the residual liquid 
washed into a beaker, rendered alkaline, and then evaporated to 
dryness. The residue is taken up in glacial acetic acid and the 
potassium precipitated by sodium cobaltinitrite. The precipitate 
is collected and then heated with dilute sodium hydroxide, which 
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changes all the nitrite groups to sodium and potassium nitrite, 
whilst the cobalt is precipitated as the insoluble hydroxide. The 
nitrites are then estimated by acidifying with sulphuric acid and 
titrating with permanganate at 70°. 

The method appears to give accurate results. H. W. B. 


Gravimetric Analysis. VIII. Separation of Calcium 
from Magnesium. L. W. Winker (Zeitsch. angew. Chem., 
1918, 31, 214—216).—The following method was found to be 
the most trustworthy for the separation of calcium and mag- 
nesium. The neutral solution, measuring 100 c.c. and contain- 
ing not more than 0°l gram of calcium and 0:05 gram 
of magnesium, is treated with 3 grams of ammonium chloride 
and 10 ec.c. of N/l-acetic acid, then boiled, and 20 ec.c. of 
2°5% ammonium oxalate solution are added slowly. The pre- 
cipitated calcium oxalate is collected after twenty-four hours, dried 
at 100°, and weighed. The magnesium in the filtrate is precipi- 
tated and weighed as ammonium magnesium phosphate (compare 


A., 1918, ii, 455). ww. BS. 


Volumetric Estimation of Barium. Txos. Sree. (Analyst, 
1919, 44, 29).—-In the method proposed by Waddell (A., 1918, 
ii, 407), the use of water saturated with barium chromate is recom- 
mended for washing the precipitate of barium chromate. [See, 
further, J. Soc. Chem. Ind., 1919, February. | W. P. S. 


Estimation of Copper by Means of Potassium Thio- 
cyanate, Potassium Iodide, and Thiosulphate. I. M. Koirnorr 
(Chem. Zeit., 1918, 42, 609—610).—The process as described by 
Bruhns is criticised, and modifications are suggested ; trustworthy 
results are obtained if the copper solution is acidified with sulphuric 
acid after the potassium iodide has been added. The method may 
be used for estimating the excess of copper in sugar estimations 
and for estimating copper in the presence of iron, provided that 
sodium pyrophosphate is added to inhibit the action of ferric salts. 
[See, further, J. Soc. Chem. Ind., 1919, February. | W. P. S. 


Estimation of Copper and Sugar. G. Bruuns (Zeitsch. 
angew, Chem., 1918, 31, 246).--A reply to Schoorl and Kolthoff’s 
modification of the method described originally by the author (A., 
1918, ii, 276). W.P.8 


A Very Exact and Rapid Method for the Estimation of 
Mercury in the Majority of its Compounds. §&. PiXa pr 
Rusies (Anal. Fis, Quim., 1918, 16, 661—689).—-The method pro- 
posed is a combination of the method of Rose-Finkener and that 
of Eschka, combining the accuracy of the former with the rapidity 
of the latter. A critical discussion of both methods with the modi- 
jcations introduced by Cumming and Macleod, and Biewend and 
Holloway, is given, together with a bibliography of recent litera- 
ture on the subject since 1914. 

The new method as applied to the analysis of mercury minerals 
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is as follows. The mineral is mixed intimately with fine iron 
powder, and is carefully heated in a porcelain crucible into which 
is closely fitted as a cover a small crucible of gold or silver for the 
condensation of the volatilised mercury. The cooling of the upper 
crucible is effected by means of a small bladder of indiarubber 
which, when distended by a steam of cold water, is in close con- 
tact with the whole interior surface. After cooling, the inner 
crucible is washed with alcohol, and the weight of the condensed 
mercury film determined. The results obtained by this procedure 
showed a maximum error of 00-07%. 

In the case of more volatile compounds of mercury, organic and 
inorganic, anhydrous potassium carbonate and barium peroxide, 
either separately or mixed, are substituted for the iron powder. 

When the substance to be analysed contains much moisture, for 
example, a solution, a weighed quantity is evaporated to dryness 
in the porcelain crucible after the addition of sodium sulphide, and 
the mercury is determined as before. 

The method is applicable without special modification to the 
analysis of mercury fulminate and fulminate mixtures. 


W.S. M. 


Analysis of Aluminium Alloys. A. Travers (Chim. et 
Ind., 1918, 1, 708—711).—The alloy is heated with sodium hydr- 
oxide solution containing a small quantity of sodium carbonate, 
and the mixture is filtered. The filtrate contains the zine and 
aluminium; the zine is precipitated as sulphide and estimated 
acidimetrically after precipitation as ammonium zinc phosphate, 
whilst the aluminium is estimated by Stock’s method. The in- 
soluble portion of the alloy is then dissolved in nitric acid, the 
solution boiled with the addition of ammonium persulphate, the 
iron and manganese precipitated with ammonia, the precipitate 
then dissolved in hydrochloric acid, and the iron titrated with 
titanium trichloride solution ; manganese is estimated in a separate 
portion of the alloy by the persulphate method. If cobalt and 
nickel are present, they must be separated as sulphides before the 
manganese is estimated; cobalt is precipitated by means of 
B-nitrosonaphthol. The magnesium is estimated in the filtrate 
from the iron and manganese precipitates, and copper is estimated 
iodometrically in a separate portion of the sample. [See, further, 
J. Soc. Chem. Ind., 1919, February. ] W. P. S. 


Analysis of Aluminium Alloys and Metallic Aluminium. 
J.J. Fox, E. W. Sxeiton, and F. R. Ennos (7. Soc. Chem. Ind., 
1918, 37, 328—3337r).—A detailed description is given of methods 
suitable for the separation of lead, manganese, silicon, copper, tin, 
iron, zinc, magnesium, and nickel in aluminium and in aluminium 
alloys containing a low or high proportion of zinc. W. P. S. 


Estimation of Molybdenum in Ferromolybdenum. W. 
Hoerprner and O. Binner (Chem. Zeit., 1918, 42, 564).—A 
‘weighed quantity of about 0°5 gram of the sample is heated with 
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nitric acid (D 1:2), sulphuric acid is then added, and the heating 
continued until sulphuric acid fumes are evolved; the solution is 
diluted to 250 c.c., heated with the addition of a few drops of 
nitric acid, and the iron precipitated with ammonia. The pre. 
cipitate is dissolved in sulphuric acid and reprecipitated. The 
two filtrates, which now contain all the molybdenum, are mixed, 
treated with 50 c.c. of ammonium sulphide, then acidified with 
sulphuric acid, and heated. The precipitated molybdenum sulphide 
is collected and weighed, or it may be converted into molybdic 
‘ acid by ignition. Traces of impurities may be separated by dis- 
solving the molybdic acid in ammonia. Copper, if present, may 
be separated as described previously (A., 1918, ii, 372). 
W. P.S. 


The Precipitation of Zirconium Phosphate. GrorGeE STEIGER 
(/. Washington Acad. Sci., 1918, 8, 637-—-639).—In estimating 
zirconium in minerals by precipitation as phosphate, the composi- 
tion of the precipitate approximates more closely to that of normal 
zirconium phosphate as the acidity of the solution increases. The 
presence of as much free sulphuric acid as possible is advisable to 
prevent simultaneous precipitation of iron and titanium phos- 
phates, whilst thorough oxidation with hydrogen peroxide is also 
necessary to prevent titanium precipitating. At least 3%, and 
possibly as much as 5%, of free sulphuric acid may be present 
without interfering with the accuracy of the results. Other phos- 
phates, with the exception of those of the rare earth metals, are 
readily soluble in the acid solution, and may be separated from 
the filtrate. [See also J. Soc. Chem. Ind., 1919, February.] 

C. A. M. 


Analysis of Commercial “Pure’’ Benzols. F. Butter 
Jones (J. Soc. Chem. Ind., 1918, 37, 324—3277).—In a mixture 
containing benzene, thiophen, toluene, carbon disulphide, and 
“paraffin,” the quantity of carbon disulphide is proportiona! to 
the difference between the freezing points of the mixture before 
and after its removal; similarly, the subsequent removal of the 
thiophen (by means of basic mercuric sulphate) also results in a 
difference in the freezing point which is proportional to the amount 
of substance removed. The residual liquid is a mixture of benzene. 
toluene, and “ paraffin”; the difference between its freezing point 
and that of pure benzene gives the sum of the amounts of toluene 
and “paraffin” present; the specific gravity of the liquid in con- 
junction with the freezing point affords a means of estimating 
these two constituents. A graph is given for solving the four 
equations involved. WwW. &. &. 


Modification of Webster’s Test for Trinitrotoluene in 
Urine. F. Turin (Lancet, 1918, ii, 554; from Physiol. Adbstr., 
1918, 3, 452).—The urine is extracted with ether, acidified with 
mineral acid, and again extracted with ether ; in the second extract, 
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an azoxy-compound from trinitrotoluene gives a violet coloration 
with alcoholic potassium hydroxide. The modifications now pro- 
posed are in part minor ones, such as the number of times extrac- 
tion is performed, but an important change consists in extracting 
the final ether extract with dilute sodium carbonate solution ; this 
removes substances which mask the characteristic colour of the 
Webster reaction. H. W. B. 


Estimation of Small Quantities of Ethyl Ether in Ethyl 
Alcohol. H. E. Cox (Analyst, 1919, 44, 26—27).—The 
method depends on the fact that alcohol of 99% and upwards distils 
unchanged ; any ethyl ether present passes over in the first frac- 
tions, and a mixture of constant boiling point is uot formed. The 
amount of ethyl ether may therefore be estimated from the specific 
gravity before and after distillation, the specific gravity of the 
alcohol being taken as that obtained after removal of the ethyl 
ether. [See, further, 7. Soc. Chem. Ind., 1919, February.| 

W. P. S. 


The Use of Diastatic Reagents. (II) The Detection of 
Pyramidone and the Differentiation of the Naphthols. 
Luctano P. J. Pater (Anal. Soc. Quim. Argentina, 1918, 6, 
250—257).—To the solution of pyramidone are added some small 
_pieces of the root of lucerne, which contains oxydases and per- 
oxydases. A violet-blue colour is produced on the root fibres on 
keeping. The addition of hydrogen peroxide accelerates the 
appearance of, but does not intensify, the colour. The further 
addition of a-naphthol immediately produces an intense wine-red 
colour characteristically different from that produced by 
B-naphthol. This constitutes a delicate test for the presence of 
small quantities of a-naphthol in 8-naphthol. W. 8S. M. 


Assay and Estimation of Nitroso-f-naphthol. Pav 
Nicotarpot and Lucren Vatur-Dovau (Bull. Soe. chim., 1918, 
liv], 28, 455—459).—For the assay, 2 grams of the material dried 
at_ 35° are dissolved in 120 c.c. of acetone in the cold, diluted to 
200 c.c. with water, and 100 c.c. of this solution is titrated with 
a 15% solution of iron alum previously standardised against pure 
nitroso-B-naphthol, the end-point being shown by. means of 
ammonium thiocyanate as an external indicator. 

For an exact estimation, an excess of iron alum is added to the 
solution prepared as above, and the precipitate formed is left over- 
night, collected, washed free from iron salts with water, dried at 
70°, and weighed. It contains 90°7% of nitroso-8-naphthol. 


Volumetric Estimation of Reducing Sugars. A Simpli- 
fication of Scales’s Method for Titrating the Reduced 
Copper without Removing it from the Residual Copper 
Solution. W. Brarr Crark (J. Amer. Chem. Soc., 1918, 40, 
1759—1772. Compare A., 1916, ii, 117).--The principle of the 


ii, 84 ABSTRACTS OF CHEMICAL PAPERS. 


method here described is as follows. The sugar solution to be 
analysed is boiled under standard conditions with a copper citrate 
carbonate solution, and the cuprous oxide dissolved by means of 
hydrochloric acid. Standard iodine solution is then added to 
oxidise the cuprous salt, and the excess of iodine titrated by means 
of sodium thiosulphate. To obtain consistent results, it is neces- 
sary to carry out the whole operation under exactly standard con- 
ditions. These conditions and the strengths of solutions to be used 
are indicated for quantities of reducing sugar up to 0°075 gram. 
It is essential, however, for the worker to standardise his own 
conditions. The sugar factor of the sodium thiosulphate must be 
determined on a known sample of reducing sugar, using approxim- 
ately the same quantity as that to be determined and the same 
conditions of reduction. The ratio of copper to reducing sugar is 
approximately constant, the greatest variation occurring with small 
quantities of sugar. 

It was found that sucrose in quantities not exceeding 100 mg. 
per 10 c.c. and 50% ethyl alcohol do not reduce copper citrate- 
carbonate solution, but 10% formaldehyde effects a small reduction. 
[See also 7. Soc. Chem. Ind., 1919, February. | E. H. R. 


Source of Error in the Use of Picric Acid in Colori- 
metric Estimations in Biological Fluids. Atice Ronpr and 
Marion Sweeney (/. Biol. Chem., 1918, 36, 475—477).—It is 
shown that picric acid which has been preserved in a moist condi- 
tion for several months loses some of its power of precipitating 
chromogenic substances in the blood. The use of such picrie acid 
for the estimation of dextrose in the blood by the Benedict-Lewis 
colorimetric method would yield too high values. H. W. B. 


The Colorimetric Estimation of Sugar in the Blood by 
the Reduction of Picric Acid. C. Satomon (Biochem. Zeitsch., 
1918, 90, 39—52).—As a result of the critical examination of the 
method of Lewis and Benedict and its modifications, the author 
arrives at the conclusion that it has considerable value as regards 
accuracy and speed for clinical investigations. S. B. S. 


Estimation of Dextrose in the Blood. F. Hamer (Bull. 
Sci. Pharmacol., 1918, 25, 223—224; from Chem. Zentr., 
1918, ii, 769).—Ten c.c. of venous blood are treated with 10 c.c. 
of a 10% solution of trichlorcacetic acid, and, after removal of the 
precipitated protein, the dextrose is estimated by Fehling’s solu- 
tion in the usual way. H. W. B. 


Estimation of Sugar in -Milk and Urine. B. SJoLiema 
(Chem. Weekblad, 1918, 15, 1483—1485).—The method of Folin 
and Denis (A., 1918, ii, 208) for estimating sugar in milk and urine 
is recommended. A. J. W. 


Estimation of Lactose. FE. Hitpr (Compt. rend., 1918, 
167, 756—759).—-For the determination of lactose in milk in which 
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the sugar has undergone more or less hydrolysis, the author recom- 
mends completing the hydrolysis by means of sulphonic acids, such 
as those of benzene or phenol or those described by Twitchell (A., 
1900, ii, 296), and determining the cupric reducing power. One % 
solutions of these acids hydrolyse 0°5% solutions of pure lactose in 
four hours at 100°, but milk serum requires longer heating. No 
destruction of galactose occurs as when mineral acids are employed. 
In the determination of reducing power, using 10 c.c. of boiling 
alkaline copper solution, 0°0506 gram of hydrolysed lactose is 
equivalent in reducing power to 0°0708 gram of lactose hydrate or 
00495 gram of invert-sugar. 

Considerable destruction of sugar takes place when the solids of 
milk which has become unsound are dried at 100°; this is attributed 
to the formation of melanoidins (see Maillard, A., 1912, i, 169) 
by interaction of sugar and proteolytic products. [See, further, 
J. Soe. Chem, Ind., 1919, 51a.] J. H. L. 


Micro-estimation of Lipoids by Titration. Ivar Bane 
(Biochem. Zeitsch., 1918, 91, 86—-103).—The fats are oxidised by 
V/10-potassium chromate solution at the ordinary temperature in 
presence of excess of sulphuric acid. Excess of chromate solution 
is then estimated by the addition of potassium iodide and the 
titration of the liberated iodine by thiosulphate solution. The 
fat (from blood, etc.) is taken up in benzene solution, a little alkali 
is added (to emulsify the fat), and then the solvent is distilled off. 
Cholesterol can be estimated in the same manner (and the same 
factor is used in making the calculations; this factor is determined 
empirically, as under the conditions of experiment employed, the 
oxidation is not complete). When cholesterol is present with fats, 
the determination of both constituents can be made by precipita- 
tion of the cholesterol as digitonide, which is insoluble in benzene. 
When cholesterol esters are present with fats, the determination 
of the amounts of the constituents can be made in two ways. 
Either a strength of alkali can be employed which will hydrolyse 
the fats, but not the cholesterol ester, which can then be separated 
from the soaps by benzene, or sufficient alkali can be added to 
saponify both fats and cholesterol esters, and the cholesterol can 
then be extracted by benzene and estimated separately. In 
another portion, fats and esters can be estimated together by oxida- 
tion. A series of experiments on the oxidation of the lecithides is 
also described. Ss. B. 8. 

The Micro-estimation of the Lipoids of the Blood. 
Ivar Bane (Biochem. Zeitsch., 1918, 91, 235—-256).—-An amplifica- 
tion of the author’s micromethod (preceding abstract) is given. 
Cholesterol and neutral fats are extracted first by a fraction of 
light petroleum of low boiling point containing chiefly pentane. 
These can be separated by the method already given, using the 
digitonin compound of cholesterol. After extraction with 
petroleum, the blood is extracted with 92% alcohol in the cold. 
This fraction contains the phosphatide and the cholesterol esters. 

S. B. S. 
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Gravimetric Estimation of Glycyrrhizin. A. Asrtrve 
and (Muitze.) G. Picuarp (J. Pharm. Chim., 1918, [vii], 18, 
289—290).—Three grams of dry liquorice extract are dissolved in 
30 c.c. of water containing five drops of ammonia, the solution is 
filtered, and 20 c.c. of the filtrate are treated with 2°5 c.c. of 
sulphuric acid; the precipitated glycyrrhizic acid is collected after 
twenty-four hours, washed with 30 c.c. of water, then dissolved in 
ammonia, and the solution evaporated. The residue is dried at 
100° and weighed; to the weight obtained is added 0°04 gram as 
a correction for the solubility of the glycyrrhizic acid in the wash- 
water. [See, further, 7. Soc. Chem. Ind., 1919, February. | 

W. P. S. 


A New and Delicate Reaction of Pyramidone and its 
Differentiation from Antipyrine. Luciano P. J. Pater (Anal, 
Soc. Quim. Argentina, 1918, 6, 151—155).—The author finds that 
an acid solution of pyramidone when treated with a few drops of 
an acid solution of potassium ferricyanide and ferric chloride gives 
an intense blue coloration and precipitate of Prussian-blue. The 
test is very delicate. With antipyrine, a blood-red colour is 
obtained with the same reagent. This colour is converted into a 
pale yellow by the addition of a few drops of hydrochloric acid. 
The test is therefore carried out in hydrochloric solution, which 
permits the blue due to the presence of pyramidone in a mixture 
to emerge. In this way, 1/100 part of pyramidone may be detected 
in one part of antipyrine. 

Phenacetin, acetanilide, aspirin, exalgin, and caffeine give no 
reaction with the reagent. W.S. M. 


The Reaction of the ‘‘ Ferri-ferric '’ Reagent with Alkaloids, 
Glucosides, and other Vegetable Principles. Luciano P. J. 
Pater (Anal, Soc. Quim. Argentina, 1918, 6, 156—158).—An 
extension of the application of a mixed solution of potassium ferri- 
cyanide and ferric chloride as a reagent (see preceding abstract) 
to the characterisation of alkaloids, glucosides, and other substances 
of vegetable origin. 

Of 102 substances of this kind tested, 42 gave a positive reaction, 
that is, a more or less intense blue coloration. W. S. M. 


Estimation of Phenacetin and other ‘y-Aminophenol 
Derivatives by Means of Hypochlorous Acid. A. D. Powe. 
(Analyst, 1919, 44, 22—25).—For the estimation of »aminophenol, 
p-phenetidine, etc., the substance is treated with hydrochloric acid 
and sodium hypochlorite solution, the excess of chlorine is removed 
by a current of air, potassium iodide is then added} and the 
liberated iodine titrated with thiosulphate solution. In the first 
phase of the reaction, p-benzoquinonechlorimine is formed ; this, 
after the removal of the excess of chlorine, reacts with hydriodic 
acid, liberating four atoms of iodine, p-aminophenol being re-formed. 
In the case of phenacetin, a preliminary boiling for two hours with 
hydrochloric acid: is necessary. Each c.c. of W/10-thiosulphate 
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solution is equivalent to 0:00273 gram of paminophenol, 0°00343 
gram of »phenetidine, or 0°00448 gram of phenacetin. ([See, 
further, J. Soc. Chem. Ind., 1919, February.] WwW. B. &. 


Arsenotungstic and Arsenotungstomolybdic Complexes 
as Reagents for Phenolic Amines. Luis GueLiALMELLi (Anal. 
Soc. Quim. Argentina, 1918, 6, 185--195).—Reagents prepared by 
boiling solutions of sodium tungstate with arsenic acid, and a mix- 
ture of sodium tungstate and molybdate with arsenic acid, until 
concentrated hydrochloric acid no longer produces a precipitate, 
have been shown to give delicate colour reactions with phenols 
and some purine derivatives. The same reaction, that is, an intense 
blue colour, is given by phenolic amines. The author has investi- 
gated a large number of substances of this class, and also nitro-, 
sulphonic, and hydroxy-derivatives of these. Positive results were 
given with the first reagent with the substances NH,-OH, 
NH.-NH., NHR-NH., NHR-NHR, NHR-OH, and aiso with 
compounds containing the same groups separated from each other, 
but united directly to a benzene, naphthalene, purine, or pyrazolone 
nucleus. The second reagent reacts with substances containing the 
same groups, and, in addition, with substances containing one 
amino-group, for example, aniline. W.S. M. 


Estimation of the Carbamide Fraction in Blood. Heinricu 
Scour and Franz Ursan (Wien. Klin. Wochenschr., 1918, 31, 
892896; from Chem. Zentr., 1918, ii, 673).—The blood serum 
is freed from albumin by treatment with sulphosalicylic acid solu- 
tion (20%); nitrogen is estimated by means of bromine and sodium 
hydroxide in accordance with the method of Knop and Hiifner. 


mW. 


Detection of Quinine. Hans Satomon (Ber. deut. pharm. 
(les., 1918, 28, 273—275).—The green coloration obtained when 
a quinine solution is treated with chlorine and then with ammonia 
-will detect 1 part of quinine in 10,000. The fluorescence observed 
when a quinine solution is treated with dilute sulphuric acid will 
detect 1 part of the alkaloid in 200,000 parts. It is advantageous 
to use bromine-water in place of chlorine in the above test, since 
it is easier to add just the requisite quantity ; the bromine is added 
until the solution is coloured slightly yellow. Another sensitive 
reagent for quinine consists of potassium iodide (10 grams), 
mercuric chloride (2°7 grams), water (200 grams), and glacial 
acetic acid (2:5 grams). [See, further. .7. Soc. Chem. Ind., 1919, 
54a.) we eh 


Estimation of Ouinine in Animal Tissues. W. Ramspey, 
I. J. Lipxrn, and E. Wurttey (Ann. Trop. Med. Parisitol., 1918. 
12, 233-—258).—-See this vol.. i, 106. 


Estimation of Morphine in Complex Products. I. 
Revision of the Analytical Reactions Involved. ALrrep 
Tincite (Amer. J. Pharm., 1918, 90. 689——-706)..—A discussion of 
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various methods and reactions used in the estimation of morphine; 
the acidimetric method and iodometric method (depending on the 
formation of the periodide) are trustworthy, but the iodoacidi- 
metric method cannot be used. In methods where the morphine 
is precipitated by ammonia, the presence of alcohol should he 
avoided. Barium hydroxide solution does not dissolve morphine 
completely in the presence of lead acetate. The statement in the 
British Pharmacopeia that morphine tartrate gives the reactions 
of morphine and of tartrates is substantially correct. [See, 
further, J. Soc. Chem. Ind., 1919, 27a.] W. P. S. 


Estimation of Morphine in Complex Products. II. 
Mixtures containing Morphine as a Simple Salt. Arrep 
TincLe (Amer. J. Pharm., 1918, 90, 788—795).—The following 
method is described for the estimation of morphine in powders, 
pills, ete., provided that the alkaloid is not present in the form 
of opium. Six grams of the sample are warmed with 2 grams of 
calcium carbonate and 20 c.c. of water until disintegrated, 60 c.c. 
of cold saturated barium hydroxide solution are then added, the 
mixture is shaken, diluted to 100 c.c., and filtered. Fifty c.c. of 
the filtrate are treated with dilute sulphuric acid in quantity just 
sufficient to precipitate the barium, the mixture then diluted to 
55 c.c., and filtered. Fifty c.c. of this filtrate are neutralised with 
sodium hydroxide solution, then rendered slightly acid with hydro- 
chloric acid, evaporated to 5 c.c., and extracted five times with a 
mixture of chloroform and alcohol (2:1) after the solution has 
been rendered alkaline by the addition of a slight excess of 
saturated sodium hydrogen carbonate solution; 25 c.c. of the 
solvent are used each time. The residue obtained on evaporating 
the solvent from the extract is titrated with V/10-sulphuric acid. 
using cochineal or lacmoid as indicator. [See, further, 7. Sor. 
Chem. Ind... 1919, 54a.] W. P. 8. 

a 


Estimation of Tyrosine in Proteins. Cari 0. Jouns and 
D. Breese Jones (7. Biol. Chem., 1918, 36, 319--322).— Tyrosine 
can he estimated in a protein after hydrolysis with hydrochloric 
acid by means of the colorimetric method of Folin and Denis (A.. 
1912, ii, 1012). Tryptophan and hydroxytryptophan are destroyed 
during the hydrolysis, and their decomposition products, as well as 
oxyproline, do not give any colour with the Folin-Denis reagent. 

H. W. B. 


New Contact Test for Albumin in Urine. U. P. Srewarr 
(J. Amer. Med. Assoc., 1918, 71, 1050; from Physiol. Abstr., 
1918, 3, 451).—-The reagent is an aqueous solution of picric acid, 
magnesium sulphate, and citric acid. H, W. B. 


General and Physical Chemistry. 


Quantitative Spectra of Lithium, Rubidium, Cesium, 
and Gold. A. G. G. Leonarp and P. Wuexan (Sci. Proc. Roy. 
Dubl. Soc., 1918, 15, 274—278).—The spark spectra of dilute 
solutions of the chlorides of lithium, rubidium, cesium, and gold 
have been photographed with the object of ascertaining the per- 
sistency and intensity of the lines with dilution. The measure- 
ments were made with a single prism quartz spectrograph (Hilger). 
In the case of lithium chloride, the most persistent lines are 
AA 6708-2 and 4602°5; these lines persist to a dilution 0°001%, 
whilst the line 1 6103°8 only persists to 0°01%. The lines of 
rubidium chloride do not exhibit any remarkable persistency, only 
one, A 4571-8, appearing with a 0°1% solution. Solutions of cesium 
chloride exhibit a fair number of lines, the most persistent being 
AA 4593°5, 4555°5, 4540°2, and 2525-8, these all being visible in a 
0°001% solution. The solution lines of gold chloride are not very 
persistent; no lines are visible in a 0°01% solution; the lines 
obtained from a 0°1% solution are AA 4792°8, 4310-7, 3927-8, 3133-2, 
3122°9, 2918-5, 2676-1, 2641°6, and 2201°4. J. F. S. 


Gamma Ray Activity of Thorium-D. Herserr N. McCoy 
and G. H. Cartiepce (/. Amer. Chem. Soc., 1919, 41, 50—53. 
See this vol., ii, 120).—Two methods are described for the deter- 
mination of the y-ray activity of thorium-D. The first consists 
in measuring the activity of the sulphide in terms of a standard 
(0°355 mg. radium) and making emanation determinations by the 
method previously described (loc. cit.). The second method con- 
sists in sealing radiothorium precipitate in a crystallising dish and 
comparing with radium in a similar dish. As a mean value of 
the experiments, it is shown that Th-D:Th=0°956x10-7. Using 
the value found by McCoy and Henderson (A., 1918, ii, 422), that 
1 gram of radium is equivalent to 8°85 x 10° grams of thorium, it 
is shown that 1-46 x 10-7 grams of radium has the same y-activity 
as 1 gram of thorium. Combining the Ms:Th ratio 0°52 x 10-7 
with the present Th-):Th ratio, the value 1°48x10-7 is the 
radium equivalent of the y-products of thorium determined 
separately. Thorium-) therefore furnishes 1°81 times as much 
y-activity as the mesothorium in equilibrium with the same amount 
of thorium. Taking account of the fact that only 35% of the 
thorium disintegrates into thorium-D, this means that, atom for 
atom, thorium-D contributes 5°17 times as much y-activity as meso- 
thorium. d. ¥.G. 


Absorption of X-Rays. Tycno E:son Aurtn (Phil. Mag., 


1919, [vi], 87, 165—207).—Making use of the method previously 
described (A., 1917, ii, 350), the author has determined the relative 
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absorption coefficients of a number of elements, including 
aluminium, iron, nickel, copper, and tin, and of a very large 
number of inorganic and organic compounds. In the case of the 
compounds, the additive law has been found valid throughout. 
With the possible exception of carbon, the state of aggregation 
appears to have no influence on the amount of adsorption. In 
examining chemical compounds in which the same element appears, 
but with differing valencies, it is shown that there is no difference 
in the quantity of absorption in any case. The relation between 
the atomic absorption coefficients for most elements has been 
determined at the medium wave-lengths A=0°38, 0°36, 0°34, and 
0°30x10-8 cm. Assuming that absorption for hydrogen is ex- 
clusively due to scattering produced by the electron combined with 
the atomic nucleus, it has been found likely that scattering for 
other elements is solely due to the electrons constituting the outer 
layer of the respective atoms, that is, to the “outer electrons,” and 
by aid of the relative atomic absorption coefficient for hydrogen, 
the number of the outer electrons has been estimated for the lighter 
elements. The atomic absorption coefficient increases for different 
elements by groups nearly proportionally to the atomic number. 
If it is accepted that the atomic number gives the number of 
electrons combined with the atomic nucleus, it is possible from the 
increase of absorption with increasing atomic number to deter- 
mine the distribution of electrons between the outer and inner 
regions. From Barkla and White’s determinations of the ratio 
p/p for copper and water, a formula of the mass scattering 
coefficient for different elements has been deduced. The values 
calculated for the relative absorption coefficients for y-rays agree 
fairly with the observed absorption coefficients. The value of the 
mass scattering coefficient of aluminium for y-radiation, calculated 
by means of the above-mentioned formula, agrees very nearly with 
the value directly observed by Ishino. The number of the outer 
electrons in the lighter elements seems to be the same for the 
elements placed in the same group of the periodic system, and the 
distribution of electrons thus appears to be in close connexion with 
the periodicity of the chemical qualities of the elements as 
expressed by this system. J. F. §. 


Investigation of Roéntgen Spectra. J/-Series. W. 
SrenstrOm (Ann. Physik, 1918, [iv], 5'7, 347—375).—The author 
has investigated the M-series of Réntgen spectra for the elements 
uranium, thorium, bismuth, lead, thallium, gold, platinum, iridium, 
osmium, tungsten, tantalum, lutecium, ytterbium, erbium, 
holmium, and dysprosium. It is shown that the older method of 
measuring Réntgen spectra is not suitable for the soft radiations 
of the M-series, but that better results are obtained if a glowing 
cathode and high-frequency transformed alternating current are 
used. As cathode, a Wehnelt cathode was at first employed, but 
this was later replaced by a tungsten spiral. To find a grating of 
suitable constant, many crystals were examined and the constant 
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determined. These included rock salt, d=2°814x10-8 cm.; 
potassium chloride, d=3°136 x 10-8 cm.; calcite, 3°028 x 10-§ cm. ; 
gypsum, 7°621 x 10-8 cm. ; potassium ferrocyanide, 8-454 x 10-8 cm. ; 
mica, 10°1x 10-8 cm.; quartz, 4°23x10-® cm.; beryl, 4°61 x 10-8 
em. (on plane 0.0.0.1) and 8°06x10-§ cm. (on plane 1.0.1.0); 
sodium ammonium tartrate, 7-30 x 10-8 cm.; sucrose, 10°56 x 10-8 
em.; and the compound, AgNaC,H,0,8,,Na,C,H,0,8,,10H,O, 
d=19x10-8 cm. From a discussion of the sources of error, it is 
shown that the probable error of the measurements does not exceed 
0'2—0°3%. The present measurements were made with a gypsum 
crystal, and it is shown that, in addition to the a- and #-lines, a 
y-line also exists in the M-series, and this conforms to the 
Moseley relationship. Other lines appear in some cases. but these 
are in all probability due to impurities. Each of the main lines 
is diffuse and wide, and the blackening decreases with decreasing 
wave-length. They consist of several single lines, which were not 
sufficiently separated for characterisation. J. F. 8. 


Conductivity. IV. Conductivity of Alkaline Earth 
Formates in Anhydrous Formic Acid. H. I. ScHiesincer 
and R. D. Muuuinix (J. Amer. Chem. Soc., 1919, 41, 72—75. 
Compare A., 1912, ii, 26; 1914, ii, 703; 1916, ii, 210).—The 
electrical conductivity of solutions of calcium formate and 
strontium formate has been determined in anhydrous formic acid 
solutions at 25°. The conductivity concentration curves are com- 
posed of three parts—of two straight lines which intersect at about 
V/10, and a portion which curves upward in a manner similar to 
that observed for sodium formate (loc. cit.). It is likely that 
these salts ionise into a metal formate ion, which in more dilute 
solutions is decomposed into a simple metal ion, and that this 
second ionisation becomes sufficiently great at the concentrations 
where the two curves meet to affect the conductivity appreciably. 


Depolarisers of the Becquerel Effect. ALEXANDER VON 
Samsonow (Zeitsch. wiss. Photochem., 1918, 18, 141—176).— 
Working with oxidised copper electrodes, the author has studied 
the action of certain depolarisers on the electrode when immersed 
in solutions of sodium sulphate, bromate, iodate, and chlorate. 
The potential rises much higher in iodate and bromate solutions 
than in sulphate and chlorate solutions. As depolarisers, ferrous 
sulphate, glycine developer, sodium sulphite, iron oxalate, pamino- 
phenol, sodium arsenite, and sodium phosphite were used. Work- 
ing hypotheses of the Becquerel effect and the action of the 
depolarisers are discussed. J. F. S. 


Phenomenon of Electrical Supertension. A. Smits (Proc. 
K. Akad. Wetensch. Amsterdam, 1919, 21, 375—381. Compare 
this vol., ii, 8).—A theoretical paper in which an unattackable 
electrode is considered as a hydrogen electrode from the point of 
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view of the phase rule. The supertension of electrodes is con- 
sidered from the same point of view, and a A-x diagram is drawn 
to illustrate the process. It is shown that there is no essential 
difference between the phenomena of supertension and polarisation. 
The former is only a little more complicated in so far that here 
an unattackable electrode has been inserted into the system. 
When, however, the phenomenon of supertension is considered. at 
attackable electrodes, the process becomes identical with that of 
polarisation. J. F. 8. 


Periodic Passivity of Iron. II. A. Sms and C. A. Lopry pg 
Bruyn (Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 382—38». 
Compare. A., 1917, ii, 262)—A continuation of previous work in 
which it was shown that anodically polarised iron could be 
activated by the introduction of halogen ions. Hence, by the 
electrolysis. of a solution of ferrous sulphate and ferrous chloride, 
the phenomenon of passivity can be made periodic. This periodic 
property has now been photographically recorded, together with 
the time duration of each stage of the process. The potential 
difference varies between --0°3 volt. and +1°4 volts with respect to 
the normal calomel electrode, and the current density changed 
from 33 milliamperes to 28 milliamperes per sq cm. With a 
sealed-in. electrode 1°5 cm. long, the iron was active for a short 
period. and passive for a comparatively long period. With a 
smaller current density, the active and passive periods become 
nearly equal. The effects on the curves produced by changing the 
relative depth of the electrodes have been studied, Using a larger 
iron electrode, the potential difference showed irregular oscilla- 
tions, whilst the current strength was regularly periodic. The 
irregularity was such that even the most active state did not recur 
regularly, and the whole curve shows periodicity under the 
influence of great. disturbances. Hence it follows that the electrode 
was never active throughout the whole area at the same time. 
This confirms the previous view that the difficulty of rendering 
iron passive increases with increasing size. J. F. 8. 


The Sign of the Electrical Phenomenon and the Influence 
of Lyotropic Series observed in this Phenomenon. H. 
ZWAARDEMAKER and H. Zeenuisen (Proc, K. Akad. Wetensch. 
Amsterdam, 1919, 21, 417—427. Compare A., 1918, ii, 351).— 
The nebula produced when an unsaturated solution of salicylic 
acid is sprayed always possesses a negative electric charge. This 
charge is weakened by both anions and cations, in the order 
Li'<Na’,K*<Rb’*<Cs'< NH,’ for cations, and CNS’,NO,’<T’,Cl’,Br’, 
<C,H,0,< tartrate ion <(PO,"< citrate ion <St),” for anions. 
Acetic acid weakens or completely destroys the negative charge of 
salicylic acid. . In higher concentrations with a, positive electrical 
phase, it prevails as an acid over salicylic acid sprayed in weak 
solutions, which gives a negative charge. Acetates also have a 
weakening effect on. the charge of salicylic acid, whereas of them- 
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selves they produce no charge. Mixtures of salicylic and acetic 
acids showed the electrical property of acetic acid so long as the 
latter acid is present in the larger quantity. If the concentration 
of acetic acid in the mixture falls so low that such a solution of 
acetic acid alone would give scarcely any effect, then the charge 
of the mixture sinks to zero; in still lower concentrations of acetic 
acid, the charge reappears, but this time negative. J. F. S. 


Dependence of the Magnetic Properties, the Specific 
Resistance, and the Density of Iron Alloys on their Thermal 
Treatment. E. Gumuicu (Zeitsch. Hlektrochem., 1918, 24, 
372—317).—The density, specitic resistance, temperature coefficient 
of the resistance, the nrst and second transition points, and the 
magnetic properties (coercive force, retentiveness, permeability, 
and hysteresis ioss) have been determined betore and aiter anneal- 
ing processes carried out under various conditions on pure electro- 
lytic iron, commercial iron (seven specimens), iron alloys with 
carbon (0—1°8%), with silicon (0—8°5%), with aluminium 
(U—1U0°5%), and manganese (U—16%). ln the case of pure iron, 
the following values were obtained: D 7°876; specific resistance 
per sq. mm., 0°0994; temperature coefficient of the resistance 
between zU° and luv°, U'os%} saturation value, 4m/ , =21,62u, 
where / is the intensity of magnetisation. ‘These values were very 
littie changed by annealing and stand in contrast to the magnetic 
properties. it 1s shown that the improvement in the magnetic 
properties brought about by annealing is not due, as generally 
believed, to a molecular change, but rather to the removal of 
adsorbed gases. In rich carbon alloys, the first and second transi- 
tion points lie in the same, position as those given in the diagram 
of condition. In the curves between the carbon content and the 
density, coercivity and saturation value, respectively, there is a 
sharp break at the point where, normally, cementite separates from 
perlite or martensite. The carbon content has a marked effect on 
the coercive force. This quantity increases approximately 7 gauss 
per 1% increase in the carbon content in the case of perlite and 
70 gauss in the case of martensite. With smaller carbon content, 
the influence is much greater; thus with 0-1% carbon impurity, the 
coercive force rises 0°7 gauss. The presence of silicon diminishes 
the magnetic properties; this substance behaves like non-mag- 
netic impurities, which diminish the magnetic properties of the 
iron. The presence of aluminium affects the iron in much the 
same way as silicon; the specific resistance increases nearly pro- 
portionally to the aluminium content. The second transition point 
is lowered 100° by 10% of aluminium. The manganese alloys show 
similarities to the carbon alloys. The coercive force is extra- 
ordinarily high after annealing, and with 10% manganese has a 
value of 60 gauss, whereas the retentiveness disappears with 
14—16% manganese. With manganese concentrations 8—9%, 
the density, specific resistance, and the magnetic properties show 
great irregularity. The transition points show a marked tempera- 
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ture hysteresis, and from this it is deduced that alloys containing 
10—-12% manganese cannot be magnetised. J. F. 8. 


Diamagnetism in Weak [Magnetic] Fields. 0. E. Frivotp 
(Ann. Physik, 1918, [iv], 57, 471—488).—The magnetic suscepti- 
bility of tellurium, water, sulphur, antimony, zinc, gold, and silver 
has been investigated in magnetic fields of varying strength. With © 
the exception of zinc, all the elements investigated show a depend- 
ence, with respect to their susceptibility, on the strength of the 
field for weak fields. In the case of higher field strengths, the 
susceptibility is constant except in the case of silver. The suscepti- 
bility is constant for field strengths down to 100 gauss in the case 
of zinc, to 600 gauss for gold, to 250 gauss for antimony, to 200 
gauss for tellurium, and above 600 gauss for sulphur. Silver is 
paramagnetic in weak fields, but becomes diamagnetic in fields 
above 800 gauss. In the case of antimony, tellurium, and sulphur, 
a very strong dependence on the field strength for weak fields is 
displayed. The susceptibility of gold shows a dependence on the 
field strength which is in keeping with the theory of Gauss, and 
on the basis of this theory, the number of magnetons per cu. cm. 
has been calculated and the value 1°7x10™ obtained. Con- 


sequently, a magneton of gold contains 3°65 x 10° atoms. 
J. F. S. 


The So-called First Quantum Theory of Planck. The 
Quantum Theory of Paramagnetism. Apboir SmeKaL (Ann. 
Physik, 1918, [iv], 57, 376—400).—A theoretical paper in which 
three formule are deduced to represent susceptibility. These 
formule are tested on measurements for ferric sulphate, manganese 
sulphate, and the tetrahydrate of manganese sulphate, and a com- 
parison is made with the quanten theories of Planck. J. F. S. 


Thermal Conductivity of Neon. 8S. Wesrr (Proc. K. Akad. 
| Wetensch. Amsterdam, 1919, 21, 342—356).—The thermal con- 
’ 


ductivity of neon has been determined under various pressures by 
Goldschmidt’s method, which consists.in electrically heating a wire 
in the gas and from resistance measurements calculating the rate 
of conduction. A correction is introduced for loss of heat at the 
ends of the wire. The thermal conductivity of neon at the follow- 
ing temperatures is shown to be: 105°9°, &/=0-0001344; 0°, 
0°0001087 ; —74-37°, 0°0000879; and —181°43°, 0°0000499. These 
values are compared with the values calculated by means of the 
formula of Sutherland and a general formula of Maxwell. It 
is shown that, whilst there is good agreement in the second case, 
Sutherland’s formula appears to be inapplicable at low tempera- 
tures. From a comparison of the thermal conductivities of argon, 
helium, and neon, it appears that the reduced thermal conductivity 
of neon changes in a different manner with the reduced tempera- 
ture than the similar values for argon and helium. J. F. 8. 
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Empirical Formula for Calculating the Specific Heat of 
Water. J. Narsurr (Physikal. Zeitsch., 1918, 19, 513—514).— 
The author has deduced an empirical formula for calculating the 
specific heat of water over the temperature range 0—100°. This 
formula is based on the experimental results of Ludin, Dieterici, 
Bousfield (A., 1911, ii, 580), Callendar (A., 1912, ii, 428), and 
Barnes and Cooke, and has the form ¢,=1-00733—0-0007416¢ + 
0:000016845 42 — 0°00000009552#8, where c,,=1. The agreement 
between the values calculated by this formula and the best experi- 
mental values are extremely good. J. F. 8. 


Calculation of the Ratio of the Principal Specific Heats of 
Benzene and cycloHexane by Leduc’s Cyclic Method. 
G. Disarpin (Compt. rend., 1919, 168, 161—164).—Using Leduc’s 
formula (compare Ann. Physique, 1915, [viii], 28, 577), the 
author finds that the value of y, the ratio of the principal specific 
heats, for benzene at 20° is y=1°106 and at 100° y=1-116, and 
for cyclohexane between 20° and 90° is y=1°077. Using the 
formula y=1-+2/(m#+A), where » is the number of degrees of 
liberty relative to the kinetic energy of the molecule and A is the 
intramolecular potential energy, the author finds for benzene 
y=1'111 and for cyclohexane y=1°083 or 1°074, according as the 
degrees of liberty are taken as 24 or 27. W. G. 


Thermochemical Studies : Simplified Formula for Calcu- 
lating the Molecular Latent Heat of Evaporation. Danie. 
LacerLor (/. pr. Chem., 1918, [ii], 98, 136—142).—Since all the 
author’s calculated values and also Thomsen’s experimental values 
for the heats of combustion of the hydrocarbons refer to the 
gaseous state, whilst most of the experimental values obtained by 
other authors refer to liquid or solid compounds, comparison of 
these different values requires a knowledge of the molecular latent 
heat of evaporation. The latter has been determined in but few 
cases, and can be derived only from Deprez and Trouton’s law, 
q/T=constant. For the value of this constant, van’t Hoff deduced 
the mean value 20°55 cal., whilst for mnon-associated liquids 
Kurbatov obtained the mean value 20°7 cal., the variation from 
the mean being at most 3—4%. From the equation 

Wray, = 9 = 20°55T 
(or 20°77), the author derives the expressions g=0-02¢+5°6+ 
0:00055¢ and g=0°02¢+5°65+0°0007¢, which refer to kilogram 
calories; ¢=7—273. In order to arrive at an expression which 
may be easily remembered, he combines these two equations, with 
the result: g=w,., = 0°02¢+5°6+0-0007¢. The third, variable 
member of the right-hand side may be neglected for values of ¢ 
numerically less than 15°. The available experimental data show, 
however, that for uninuclear, aromatic hydrocarbons a fourth 
negative member must be introduced, the equation then becoming 
Wray, = 0°02¢ + 5°6 + 0°0007¢ — (¢ -—80°)/300. It is not known if cor- 
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rection is needed for multinuclear aromatic hydrocarbons, since no 
experimental numbers exist. 

The values for the different terms of the above equations and 
the calculated and experimental values of w,,,. are given in tabular 
form for a large number of hydrocarbons of different kinds. The 
differences between the calculated and experimental values are 
sometimes marked, but in most cases the agreement between them 
is extremely good. Zs Me Be 


Thermochemical Value of the Linkings Uniting the 
Atoms in Crystals. M. Papoa (Atii R. Accad. Lincei, 1918, 
[v], 27, ii, 327—331).—If the union of the atoms in crystalline 
networks is affected by means of valency (compare this vol., ii, 51), 
a relationship should exist between the thermochemical data and 
the values of such linkings. Since the heat of combustion of 
diamond is 94°32 Cal. per gram-atom, and CO+ O —> CO, + 68°22 
Cal., and since the thermochemical equivalence of the four valencies 
of carbon has been demonstrated, the difference 94°32 —68-22= 
26°10 Cal. may be taken as the heat of formation of carbon mon- 
oxide from an atom of carbon combined in diamond, and the 
difference 68°22 —26-:10=42°12 as the heat of disintegration of the 
carbon atom, that is, the heat-equivalent of the energy required 
to dissolve the linking holding it in the crystal. From the struc- 
ture of the diamond, it follows that with each carbon atom there 
correspond four half-valencies or two whole ones, so that each 
valency has the value 42°12:2—21:06 Cal. A similar value is 
obtained in the case of graphite. 

Each free atom of carbon gives, then, on complete combustion, 
94°32 + 42°12=136°44 Cal., and four free hydrogen atoms yield 
similarly four times the heat of combustion of a gram-atom of 
molecular hydrogen plus twice the heat of dissociation of the 
hydrogen molecule. that is. 4 x 34°35 +2 x 95=327-40 Cal. Hence 
the sum 136°44 + 327-40=463°84 Cal., diminished by the observed 
heat of combustion of methane, namely, 212-70 Cal., gives 251°14 
Cal., which constitutes the heat of formation of the methane mole- 
cule from its constituent free atoms; consequently, each C—H link- 
ing corresponds with 251:14:4=62°78 Cal. Similar calculation of 
the value of the C-C linkings in normal, saturated, open-chain 
hydrocarbons gives numbers varving from about 16 Cal. for the 
lower to about 18 Cal. for the higher members of the series. 

In the case of benzene, which, according to Thomsen (“Thermo- 
chemistry.” 1908. 393. 449), behaves thermochemicallv as if it con- 
tained nine simple linkings, and thus corresponds with the centric 
formula, each of these nine linkings represents a value of 16°6 Cal. 
With other cvclic hydrocarbons, increase in the number of nuclei is 
accompanied by increase in the mean number of linkings comneting 
for each carbon atom. this number tending to the limiting value 2: 
at the same time, the mean value for each C—C linking increases 
towards the value, 21°0, for granhite. With hvdrogenated hvdro- 
earbons, such as cyclohexane, decahydronaphthalene, and n-octane, 
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the ‘C-C values are somewhat higher than with the corresponding 
non-hydrogenated ones. T. H. P. 


The Heat of Dissociation of Diatomic Gases in Relation 
to the Increase in the Value of ,/a of the Dissociated 
Atoms. J. J. van Laar (Chem. Weekblad, 1918, 15, 1124—1137). 
—The theoretical considerations of this paper are based on the 
regularities observed by the author which are found to exist when 
the values of 6 and ia of the van der Waals’s equation of state 
are brought into relation to the groups of the periodic system 
(A., 1916, ii, 386—387, 610; 1917, ii, 67). The values of 6 and 
Ya for a compound are shown to be additive properties of the 
substance calculable from the values of the corresponding constants 
of the constituent elements. The value of 6 for any element is 
found to be independent of its state of combination, whether the 
element occurs free or combined in a molecule. On the other 
hand, ./a, which is dependent on the mutual attraction of the 
molecules, is subject to variation according as the atom to which 
it relates is more or less shielded by other atoms in the molecule. 
For example, the values of a for the carbon atom in CHy,, silicon 
in SiH,, nitrogen in NHg, are in each case found to be zero, that 
is, the central atom exerts no external attraction. In the case of 
hydrogen, nitrogen, oxygen, and the halogens, all of which dis- 
sociate into single atoms in suitable conditions of temperature, it 
has been found that a is greatly increased in the monatomic 
state of the gas. «/a thus becomes a measure of the “valency 
attraction” of the two atoms (\/A), whilst the value of Ja 
ordinarily to be attributed to the same atom in compounds repre- 
sents the “residual attraction.” For carbon, the ratio of the two 
values is 32:3:1. Between the two constants /A, and /a, at 
the critical temperature, the following relation is established : 

VAg= SOx J (1+ 3OQ,/T x), 

where @, is the energy liberated at 7=0 in the formation of one 
gram-molecule of gas from the free atoms, 7', is the critical tempera- 
ture, and @ a constant approximating to unity. The values of / A 
for various gases (hydrogen, nitrogen, oxygen, the halogens) calcu- 
lated from this equation are in satisfactory agreement with the 
values which correspond with the position of these elements in the 
periodic arrangement. Ww. 8. M. 


The Effect of some Simple Electrolytes on the 
Temperature of Maximum Density of Water. Roserr 
Wricnr (T., 1919, 115, 119—126). 


Compressibility of Aqueous Solutions, especially of 
Urethane, and the Polymerisation of Water. THropoRE 
W. Ricuarps and Sven Pauirzscu (J. Amer. Chem. Soc., 1919, 
41, 59—69).—The compressibility of water and of aqueous solu- 
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tions of urethane has been carried out by the method previously 
described (A., 1912, ii, 896). The concentration was varied from 
0—56:01%, and the compressibility determined for pressures 
between 100—300 megabars. All experiments were conducted at 
20°. In addition to these determinations, the solution volume, the 
surface tension, and the viscosity of urethane solutions were also 
determined. It is shown that with rising concentration, the com- 
pressibility decreases rapidly from 43-25 x 10-® (the compressibility 
of pure water) to 38°91 x 10-®, the compressibility of a solution of 
34 grams of urethane in 100 grams of water. From this point, the 
compressibility increases, at first slowly and then more rapidly; 
at the highest measured concentration, 127-35 grams of urethane 
in 100 grams of water, the compressibility is 40°86x10-®. The 
surface tension, specific volume, and viscosity showed no such mini- 
mum, and it is shown that none is to be expected. The results 
emphasise the theory of Whiting, which ascribes polymerisation to 
water. J. F. 8. 


Determination of the Compressibility of Solids at High 
Pressures. [Leason H. Apams, Erskine D. WHLiiAmson, and 
Joun Jounston (J. Amer. Chem. Soc., 1919, 41, 12—42).—The 
compressibility of quartz, calcite, aluminium, sodium chloride, lead, 
brass, cadmium, zinc, tin, silver, copper, gold, bismuth, a tin- 
bismuth alloy, tool steel, and silica glass has been determined for 
pressures up to 12,000 megabars. The principle of the method 


employed is to compare the change of volume under pressure of 
a cylinder of the material with that of a similar cylinder of soft 
steel, the compressibility of which was considered to be 0°60 x 10~® 
em.?/megadyne. In carrying out the determination, the solid, 
surrounded by a liquid such as kerosene, was enclosed in a thick- 
walled steel bomb fitted with a movable non-leaking piston, and 
pairs of simultaneous readings were made of (1) the displacement 
of the piston, that is, the volume change, and (2) the pressure. 
The piston displacement was measured to 0°01 mm. by means of 
a dial micrometer. In measuring the pressure, advantage was 
taken of the change of resistance under pressure of a “therlo” 
wire, and in order to determine the pressure to within 1 megabar, 
the resistance was measured with a type of Wheatstone bridge 
having no movable contacts. The P-Av graph for gold, copper, 
brass, silver, aluminium, and calcite, like that of steel, is linear, 
but the graph for zinc, tin, cadmium, lead, the tin—bismuth alloy, 
quartz, bismuth, and sodium chloride shows an appreciable 
curvature, thus indicating for those substances a measurable 
decrease of compressibility with increasing pressure. A compari- 
son was made of the compressibility of two alloys with that of 
their components. In the case of a simple mixture. such as the 
tin—bismuth alloy, the measurements indicate that the compressi- 
bility of mixtures the other properties of which, such as specific 
volume, electrical conductivity, and specific heat, are approxim- 
ately linear functions of the composition, is related in the same 
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simple way to the compressibility of the separate components. On 
the other hand, the compressibility of alloys of the class to which 
brass belongs is much lower than the sum of the individual com- 
pressibilities. J. F. 8. 


Thermal Dissociation of Sulphur Dioxide. J. B. Fercuson 
(J. Amer. Chem. Soc., 1919, 41, 69—72. Compare this vol., 
ii, 15).—Starting from the equilibrium constant of the reaction 
CO+480, — CO,+48,, the author has calculated the degree of 
dissociation and the equilibrium constants of sulphur dioxide over 
the temperature range 1000—1500° and at pressures from 1 atm. 
to 0°001 atm. The degree of dissociation at 1500° and 1 atm. is 
found to be 5-9, whilst at 0°001 atm. it is 59. Consequently, it is 
obvious that the dissociation of sulphur dioxide is less than the 
dissociation of either carbon dioxide or water vapour. J. F. 8. 


Capillarity Constants of Pure Mercury and of Liquid 
Potassium Amalgam in Contact with Potassium Iodide 
Solutions. V. Porara (Atti R. Accad. Lincei, 1918, [v], 27, 
ii, 322—327).—Gouy (A., 1892, 760) showed that the capillarity 
constant of mercury in contact with aqueous potassium iodide 
solutions assumes a maximum value somewhat less than that of 
the same metal in contact with dilute sulphuric acid (1:6 by vol.). 
This behaviour is in contradiction to Lippmann’s law, according 
to which the capillarity constant should be a function solely of 
the potential difference at the contact, and its maximum hence 
independent of the nature of the substances in contact. By means 
of Quincke’s apparatus, the author has investigated the influence 
of the concentration of the potassium iodide on the maximum value 
of the capillarity constant of the mercury in contact with it and 
on the polarisation determining such maximum. Gradual increase 
of the concentration is found to be accompanied by progressive 
lowering in the maximum value of the capillarity constant, the 
difference for the two extreme cases (V/10 and 104) amounting 
to a variation of about 1 mm. in the difference of level between 
the two limbs of the apparatus; within the limits of sensitiveness 
of the method, the polarisation requisite for obtaining the maxi- 
mum depression does not appear to be influenced by the concen- 
tration. Depression of the surface tension of the solution by 
addition of ethyl alcohol in various proportions produces marked 
lowering of the maximum of the capillarity constant, especially for 
percentages of the alcohol not exceeding 40; for higher propor- 
tions of alcohol, the effect is less pronounced. Also, potassium 
amalgams (2—0°1 part of potassium per 1000 of mercury) in con- 
tact with normal potassium iodide solution exhibit a capillarity 
constant which is somewhat lower than the maximum capillarity 
constant of pure mercury in contact with su'vhuric acid solution, 
and diminishes sensibly with increase of the proportion of 
potassium dissolved in the mercury, the diminution being slower 
for the more concentrated than for the more dilute amalgams. 

4** 


ii. 100 ABSTRACTS OF CHEMICAL PAPERS. 


Study of the variations in the density of the electric double 
layer at the contact with the polarisation by an apparatus detect- 
ing a change of 0°1 volt in the polarisation confirms the relation 
X= -—dA/dp, where X is the density of the double layer, A the 
ceapillarity constant, and p the polarisation. This relation may 
be brought into accord with the circumstance that the capillarity 
constant does not depend solely on the potential difference at the 
contact by assuming that the function A has the form 
A=S—T(V—p), where S, the ordinary surface tension, is in- 
dependent of the potential difference at the contact, but depends, 
in agreement with the results obtained, on the particular condi- 
tions of the contact; 7(V —p) is the symbol of a function only of 
the potential difference (V —p) existing at the contact for each 
value of the polarisation employed (|’=potential difference due to 
the contact and p the polarisation employed), and satisfying also 
the conditions d7/dp=X and (dT /dp)»_,=9. pa BS 


Velocity of Diffusion. Puinirp Frank (Physikal. Zeitsch., 
1918, 19, 516—520).—A mathematical paper in which formule 
are deduced for the velocity of diffusion of gaseous molecules. The 
calculations are based on considerations of the Brownian move- 
ment, and are made in connexion with single particles and with 
the rate of advance of the “head” of a particle swarm. 


J. F. 8. 


Crystal Assemblage in Relation to the Atomic Field of 
the Crystal. R. Gross (Jahrb. Radioaktiv. Elektronik., 1918, 15, 
270—292).—The author uses the term ‘“ Sammelkrystallisation ” 
(crystal assemblage) to signify the transformation of a substance 
from an amorphous or sub-crystalline to a distinctly crystalline 
state. A number of examples of the phenomenon are discussed. 
One of the most striking examples is a process used for making 
tungsten filaments. The finely divided metal, obtained by reduc- 
tion of the oxide, is pressed into the form of wire and drawn 
slowly through a small heated coil at a temperature of 
2000—2200°. When the rate of passage of the wire through the 
heated coil is properly regulated, it becomes converted into a single 
homogeneous, elongated crystal, the rate of growth of the crystal 
being equal to the rate at which the wire is travelling. The 
particles of tungsten of which the wire is originally composed have 
a mean diameter of about 10-5 cm., and it has been shown by 
Debye (A., 1917, ii, 574) by the X-ray method that this powder 
consists of cubic, crystalline particles. Other examples of 
crystal assemblage are afforded by the increase in size of 
the crystals of many metals by annealing, by the formation of 
silver crystals from a silver sol, and by the formation of calcite 
crystals when powdered calcium carbonate is heated under pressure. 
Some substances, for example, calcium sulphate, have a greater 
. solubility than the normal when the particles in equilibrium with 
* the solution are very small in size, but in course of time the solu- 
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bility falls to the normal owing to increase in the size of the 
particles. It is shown thermodynamically that the solubility 
should increase when the particles become very small, and it is 
concluded that the theory of minimum surface energy does not 
adequately explain crystal growth, since for very small particles 
the surface energy is not independent of the size. E. H. R. 


Liquid Crystals. II. Melting and Congelation Phenomena 
with p-Azoxyanisole. W. J. H. Mott and L. 8. Ornsrein 
(Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 254—258).—In 
a previous paper on the extinction of liquid crystals, it was sug- 
gested that two varieties of liquid crystals of pazoxyanisole exist, 
ex-solid (produced by melting the solid) and ex-liquid (produced 
by cooling the isotropic liquid). To confirm this point, the authors 
have determined the fusion and congelation curves of pazoxy- 
anisole, and show from the results that there is no evidence from 
this source of the existence of two forms of liquid crystals of 
pazoxyanisole. On the other hand, these curves show the exist- 
ence of three solid forms of this substance: pazoxyanisole I (m. p. 
118°), p-azoxyanisole TI (m. p. 104°5°), and p-azoxyanisole III 
(m. p. 116°). A fourth form, which melts at 108°, was shown to 
exist in the previous paper, but this form did not appear in the 
present work, and it is now shown only to be capable of existence 
in capillary layers (between glass). J. F.S. 


Molecular Mechanism of Colloidal Behaviour. I. The 
Swelling of Fibrin in Acids. Ricuarp C. Totman and ALLEN 
E. Stearn (J. Amer. Chem. Soc., 1918, 40, 264—272).—The 
amount of swelling of blood fibrin in solutions of hydrochloric, 
nitric, sulphuric, acetic, and formic acids of various concentrations 
has been determined, as well as the amount of acid adsorbed by 
the fibrin from the solution. Similar experiments have been 
carried out with solutions of sodium chloride and with solutions 
of the above-named acids to which sodium chloride has been added. 
The data obtained are in accordance with the authors’ theory of 
the molecular mechanism of protein swelling. This theory 
embraces the following points. On account of the amphoteric 
nature of protein colloids, they possess a marked tendency to adsorb 
hydrogen ions ‘rom acid solutions and hydroxyl ions from alkaline 
solutions. In an acid solution, the adsorbed hydrogen ions, 
together with an equivalent number of anions, form a “double 
layer” on the walls of the pocktts or pores in the interior of the 
gel, and this leads to swelling and the imbibition of water by 
electrostatic repulsion. The addition of a strong electrolyte to 
such a swollen colloid, either a neutral salt or excess of the strong 
acid which caused the original swelling, will furnish ions in the 
interior of the pockets which will tend to arrange themselves so 
as to neutralise the electrical fields of the adsorbed layers, and thus 
bring about a reduction of the swelling. The addition of a neutral 
salt to an acid solution tends to neutralise the electrical field of 
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the adsorbed acid, and hence makes it easier for more acid to 
reach the surface of the pockets, thus leading to increased adsorp- 
tion. Saits with multivalent ions should be more effective in 
reducing swelling than salts with univalent ions, since, for example, 
a bivalent ion will take up no more room than a univalent ion 
and will be twice as effective in neutralising an existing electric 
field. No assumptions are made as to the molecular nature of the 
adsorption of the hydrogen or hydroxy] ions; the theory would be 
equally tenable if the adsorption process should lead to a fairly 
uniform coating of ions over the whole of the exposed surface, or, 
on the other hand, if the hydrogen ion should only tend to go on 
to the protein molecule at special points where there is a particu- 
larly strong stray field, for example, where the amino- and acid 
groups of the amino-acids approach one another. J. F. S. 


Colours of Colloids. Wiper D. Bancrorr (J. physical Chem., 
1918, 22, 601—630).—A theoretical paper in which the author 
discusses the nature of the colour of natural objects. The subject 
is treated historically, and the various types of colouring individu- 
ally treated. Colours are divided into two groups: (1) structural 
colours, and (2) pigmentary colours. The former group of colours 
owes its existence to the refraction, absorption, and interference 


of light. J. F. 8. 


Degree of Dispersion of Colloids and its Determination. 
Georce Kine (J. Soc. Chem. Ind., 1919, 38, 4—77).—A short 
account is given of the slit ultra-microscope and its capabilities. 
In counting the number of colloidal particles in a definite volume 
of colloidal solution, it is necessary, owing to the rapid Brownian 
movement, to take the mean of the numbers of particles observed 
at ten momentary observations, and the solutions should be diluted 
with colloid-free medium until there are never more than four 
particles in the field at the same time. The periodic illumination 
may be effected by allowing a pendulum screen to swing in front 
of the micrometer slit, the impression of the number of particles 
seen being then very definite. The solution in the observation 
cell should be changed at least ten times, and the mean of the 
one hundred separate counts taken; further, one or more controls 
with fresh dilution should always be made. 

The paraboloid, Leitz, and Cotton and Mouton devices for dark- 
ground illuminations serve well for qualitative observation, but 
are useful only for coarse hydrosols; they are, moreover, unsuitable 
for the rapid examination of colloidal solutions, as the adjustment 
of the instrument must be disturbed for each small quantity 
observed and a fresh volume of solution introduced into the special 
microscope slide. With the cardioid ultra-microscope, it is possible 
to distinguish particles beyond the range of the old slit ultra- 
microscope, owing to the fact that the hydrosol can be more 
intensely illuminated. The slit ultra-microscope has now been 
enhanced in sensitiveness by using objectives of high numerical 
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aperture (1°05), one at right angles to the other, the front lenses, 
made of quartz, being both immersed in the hydrosol. By this 
means, the size of the particles which can be counted is diminished 
from 5 pp to 3p, whilst even smaller particles can be seen in con- 
centrated solution, but not accurately counted in dilute solution. 

With the new immersion ultra-microscope, qualitative examina- 
tions were made of solutions of peptone, starch, gelatin, agar-agar, 
and dextrin in the concentrations used by Findlay and King (T., 
1913, 1170; 1914, 1297), but these were found to be optically clear 
under the best conditions for illumination, etc.; the refractive 
indices of the medium and colloid are doubtless nearly equal. 
Merck’s ferric hydroxide is, however, countable. 

Of physiological interest is the condition of casein in cow’s milk 
and human milk. The particles in the latter are uncountable in 
the slit ultra-microscope, but they can be counted in the new 
instrument, whilst casein in cow’s milk is easily seen in the slit 
ultra-microscope. Thus it would seem that, when it is to be used 
for feeding infants, cow’s milk should be so treated as to cause an 
increase in the degree of dispersion of the casein particles; this is 
not effected by mere dilution of the milk. 

When it is necessary to determine the size of microscopic particles 
in a suspension, use may be made of Stokes’s formula, V = F'/6mnr, 
where V=velocity of fall, F=force acting, »=viscosity, and 
r=radius of particle. Other methods which have been used are 
discussed by Henri (Trans. Fcraday Soc., 1918, 47), but are not 
convenient for technical application. =. me a. 


The System Iron-Oxygen. A. Smits and J. M. Brsvorr (Proc. 
K. Akad. Wetensch. Amsterdam, 1919, 21, 386—400).—A theoretical 
paper in which the three-phase systems FeO,Fe,gas and 
Fe,0,,FeO,gas are considerea. The gas in question is either of 
the reducing mixtures CO,,CO, or H,O,H. On the basis of the 
deductions drawn from the above-mentioned considerations, the 
processes operative in the blast furnace are theoretically investi- 
gated. The P.7. diagram of the system oxygen-iron is derived 
from the equilibria of the iron oxides in reducing and oxidising 
gases respectively. Calculations are made of the oxygen dissocia- 
tion tension, and these values, as was to be expected, are very 
small. J. F. 8S. 


Influence of Temperature on Homogeneous Gas Reactions. 
Grorce W. Topp and S. P. Owen (Phil. Mag., 1919, [vi], 37, 
224—-230).—A mathematical paper in which from Maxwell’s dis- 
tribution theorem an expression has been deduced by which the 
number of molecules having a velocity greater than a particular 
value may be calculated. This expression has the form 
n=2Ne-*?/ / (2, +4$2,), 
in which n is the number of molecules per c.c. which have a velocity 
greater than c, and 2z=c/m/2R86; all the other factors have their 
usual significance. Assuming that only molecules with kinetic 
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energies greater than a definite minimum have the power to react 
with other molecules, it is shown how the velocity constant of a 
gaseous reaction varies with temperature. This is represented for 
the general case by the equation 


Ko,/ Keo, = 600/08, (e™/4 -1/62)), 


in which W is a constant. The general relationship for the depend- 
ence of the equilibrium constant on the temperature is also 
deduced. | J. F. 8. 


The Evolution and Magnetic Properties of Chromic 
Hydroxide in Alkaline Solution. F. Bourton and A. Séinécuar 
(Compt. rend., 1919, 168, 89—91. Compare this vol., ii, 66).— 
The velocity constants for the rate of oxidation of chromic hydr- 
oxide in alkaline solution by hydrogen peroxide at 17° and 30° 
during the first eight hours correspond fairly well with those for 
a quadrimolecular reaction. The paramagnetism of an alkaline 
solution of chromic hydroxide diminishes slowly with time, but the 
diminution is small and never exceeds 20%. W. G. 


Polar and Non-polar Valency. Ravsenpratat De (T., 1919, 
115, 127—134). 


Automatic Variation of Gas Pressure and its Application 
toa Vacuum Pump, Circulation of Gases {and| Magnetic 
Stirrer. O. Maass (J. Amer. Chem. Soc., 1919, 41, 53—59),—An 
apparatus is described which, when attached to a Toepler mercury 
pump, may be used for the periodic variation of gas pressure. By 
suitable adjustments, which are described in the paper, the 
apparatus may be employed for the circulation of gases and for 
working a magnetic stirrer. J. F. 8. 


Inorganic Chemistry. 


Determination of the Rate of Solution of Atmospheric 
Nitrogen and Oxygen by Water. I. W. E. Apensy and 
H. G. Becxer (Sei. Proc. Roy. Dubl. Soc., 1918, 15, 385—404). 
—The rate of solution of nitrogen and oxygen in distilled water, 
tap-water, and sea-water has been determined at temperatures 
between 11-3° and 12°3° by allowing a bubble of the air to pass up a 
narrow glass tube containing the water. This affects the mixing 
of the solution and constantly exposes the air to a fresh surface of 
water. The object of the experiments was to substantiate the 
authors’ views on the mechanism of solution of a gas in the liquid. 
Contrary to the generally accepted view, it is held that the gas 1s 
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absorbed by the surface layer, but the gases. do not remain con- 
centrated here; they are gravitationally drawn downwards through 
the lower layers of water with comparative rapidity (compare zbid., 
1914). 


Flame Reactions: Selenium and Tellurium in the 
Hydrogen-Air Flame. Jacop Papisn (J. physical Chem., 1918, 
22, 640—-646).—The elements selenium and tellurium, as well as 
their dioxides and hydrides, have been introduced into the 
hydrogen air flame and the colour changes observed. At the same 
time, experiments were made to ascertain the nature of the deposit, 
if any, on a cold object introduced into the flame. Selenium di- 
oxide produces a deep blue luminescence in the inner zone, pale 
blue in the middle zone, and green in the outer zone. There was 
a deposition of selenium in the inner and middle zones, but no 
deposition in the outer zone. Hydrogen selenide produces a very 
faint blue luminescence in the inner zone, deep blue in the middle 
zone, and green in the outer zone. There was a deposition of 
selenium in the inner zone, but no deposition elsewhere. Selenium 
produces a luminescence coloured blue, violet, and green in the 
inner, middle, and outer zones respectively ; in this case and in all 
following cases, the element was deposited in the inner and 
middle zones, but there was no deposition in the outer zone. 
Tellurium dioxide, hydrogen telluride, and tellurium all produce 
a lilac luminescence in the middle zone and a green luminescence 
in the outer zone, whilst tellurium dioxide and the free element 
produce a green luminescence in the inner zone, whereas the 
hydrogen telluride produces a blue luminescence in this region. 
Possible explanations for the differences in the various cases are 
suggested. J. F.S. 


The Constitution of Nitrous Vapours. P. Joxinois and 
A. SanrourcHe (Compt. rend., 1919, 168, 235—237).—When 
nitric oxide and oxygen are mixed at the ordinary temperature in 
the proportion of 4:1 by volume, combination is instantaneous, 
and nitrogen trioxide is formed and remains unchanged. If the 
gases are mixed in the proportion of 2:1, or if an excess of oxygen 
is used, the combination rapidly reaches the stage of the trioxide, 
but after twenty seconds 34% of the peroxide is formed, after 
thirty-seven seconds 68%, and after 100 seconds 92%. If nitrous 
vapours are heated at 400°, the equilibrium tends towards the 
formation of the trioxide, with partial destruction of the nitrous 
vapours. W. G. 


The Synthesis of Ammonia at High Temperatures. [III. 
Epwarp Braprorp Max’ep (T., 1919, 115, 113—119). 


Production of Ammonia from “‘ Nitrolime,"’ and the Time 
Yield under Various Conditions. WerneR GRAHMANN 
(Zeitsch. Elektrochem., 1918, 24, 385—391).—The rate of produc: 
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tion of ammonia from boiling mixtures of “nitrolime” and water, 
‘“nitrolime’’ and sodium hydroxide or sodium carbonate of various 
concentrations, and “nitrolime’’ and potassium hydroxide or 
carbonate of various concentrations has been determined. In the 
case of “nitrolime”’ and water, it is shown that the rate of decom- 
position of calcium cyanamide is extremely slow in all concentra- 
tions at the boiling point and atmospheric pressure. Thus a 1% solu- 
tion is decomposed to the extent of 98% by seventy-two hours’ boil- 
ing. In the presence of sodium carbonate, the decomposition really 
amounts to the decomposition of sodium cyanamide (a) under a con- 
stant sodium hydroxide concentration, and (6) under a concentration 
of sodium hydroxide, which increases during the reaction. In the 
case of an addition of sodium hydroxide, the decomposition takes 
place under a regularly increasing concentration of the hydroxide. 
The same remarks apply to the decompositions in the presence of 
potassium carbonate and hydroxide. The presence of alkali hydr- 
oxide or alkali carbonate has an accelerating influence on the 
reaction; the velocity increases with increasing concentration of 
the added salt to a maximum, after which it remains more or less 
constant. The maximum in the case of alkali hydroxides occurs 
with much lower initial concentration of alkali than in the 
case of the alkali carbonates, for in these experiments the alkali 
concentration increases continuously from beginning to end of the 
decomposition. The experiments with potassium hydroxide and 
carbonate do not show the same maximum as the sodium com- 
pounds under similar conditions, so that, since sodium hydroxide 
and potassium hydroxide are ionised to practically the same extent, 
it must be taken that the acceleration of the decomposition velocity 
is not dependent entirely on the hydroxyl-ion concentration, but 
that,the cation and the undissociated molecules also exert a specific 
action. A number of orientating experiments were carried out 
under 30 atmospheres pressure at 150°. Under these conditions, it 
is shown that, even without the addition of alkali, the decomposi- 
tion takes place very rapidly until 75% of the calcium cyanamide is 
decomposed, after which the velocity becomes much less, thus: 
in an aqueous solution 75% is decomposed in forty-five minutes, but 
only 90% is decomposed in 120 minutes. In the presence of 10% 
alkali hydroxide, 75% decomposition is reached in thirty minutes 
and 90% in seventy-five minutes. The “nitrolime” used in the 
experiments contained 16°85% of cyanamide nitrogen, 0°65% of 
dicyanodiamide nitrogen, 22-30% free lime, and 0°31% sulphur. 
J. F. §S. 


Effect of Phosphine and Hydrogen Sulphide on the 
Oxidation of Ammonia to Nitric Acid. Guy B. Taytor and 
Jutian H. Capps (J. Ind. Eng. Chem., 1919, 11, 27—28).—Pure 
acetylene has no effect on the catalytic oxidation of ammonia to 
nitric acid in presence of platinum (compare A., 1918, ii, 265), 
the opposite results obtained earlier being due to the fact that the 

: acetylene used contained small proportions of phosphine. 
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Hydrogen sulphide in low concentrations has no immediate toxic 
effect on the catalytic oxidation. [See 7. Soc. Chem. Ind., March.| 
zt. i. F. 


Oxidation of Coal. J. R. Parrineton (Chem. News, 1919, 
118, 50—51).—The experimental results obtained by Wheeler 
(T., 1918, 118, 945) are discussed, and an alternative ex- 
planation offered. The assumption that air is absorbed by 
freshly won coal with formation of an additive compound, such 
as a complex oxide, is an improbable one. The facts agree better 
with the hypothesis that the process is one of adsorption, followed 
by direct formation of carbon monoxide. Carbon dioxide may be 
produced by oxidation of the carbon monoxide by moisture, or 
even by interaction of carbon and water, hydrogen being formed 
at the same time. The adsorption hypothesis explains the differ- 
ences observed when moist or dry air is used. In absence of 
moisture, the proportion of carbon dioxide formed would be ex- 
pected to be lower than when moisture is present. The fall of 
the ratio CO,/CO with rise of temperature also follows from the 
adsorption hypothesis. E. H. R. 


The Interaction of Stannous and Arsenious Chlorides. 
RecinaLp GrauaM Durrant (T., 1919, 115, 134—143). 


Stable Solution of Silver Nitrate. fF. Lieserr (Chem. 
Weekblad, 1919, 16, 74).—The solution of the salt is exposed to 
the light until the organic matter present is exhausted, and is then 
filtered through asbestos. The resulting solution may be kept in 
light without further alteration. W.S. M. 


Atomic Weight of Lead from Samarskite. Arrnur L. 
Davis (J. Physical Chem., 1918, 22, 631—639).—Using a speci- 
men of lead obtained from samarskite which contained U,O, 12°21% 
and ThO, 1°03%, the author has determined the atomic weight of 
this element. The method adopted was that of Baxter and Grover 
(A., 1915, ii, 456), and consisted in converting lead chloride into 
silver chloride. In three experiments, results varying from 
206-246 to 206°363 were obtained for the atomic weight of lead. 
Calculations made from the content of samarskite on thorium and 
uranium lead to a value of 206°06 for the lead contained in this 
mineral, whereas the experimental value is 206°30. This corre- 
sponds with a mixture of 3 parts of radio-lead and 1 part of 
ordinary lead. If it is assumed that 8% of the uranium is trans- 
formed along the actinium series to form a stable isotope of atomic 
weight 210, the value 206-38 is calculated for the atomic weight 
of samarskite lead. The experimental value, however, is in better 
agreement with the supposition that either or both of the isotopes 
of lead in the thorium series are relatively short-lived, and that 
the lead in samarskite represents a mixture of radio-lead of the 
uranium series, atomic weight 206, and radio-lead of the actinium 
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seriés, atomic weight 210. This conclusion is not in agreement 
with the value 206°04 found by Hénigschmidt for the atomic 


weight of lead from crystallised uraninite (A., 1914, ii, 653). 
J. F. 8. 


The Sub-acetate and Sub-sulphate of Lead. Henry Gzorce 
Denuam (T., 1919, 115, 109—113). 


The Rusting of Iron on Contact with other Metals and 
Alloys. O. Bauer and O. Voagt (Mitt. k. Materialspriif, 1918, 36, 
114—-208).—A discussion of previous work and new experiments 
on the influence of other metals on the corrosion of iron in con- 
ductivity water, distilled water, and chiefly 1% sodium chloride 
solution. Much attention is paid to the potential difference 
between the metals and electrolyte, which was measured as follows: 
the cell, together with a millivoltmeter and a resistance of 100,000 
ohms, is placed in parallel with a standard resistance, W. A small 
current, 7, is passed, which is adjusted until no deflection of the 
galvanometer is obtained, when the potential difference=iW. A 
large number of results are given for the potential difference of 
pure metals and graphite against the normal calomel electrode. 
The contact of two metals in the 1% salt solution results in a large 
increase in the corrosion of the more electro-negative metal, that 
of the more electro-positive one being reduced. In the water this 
effect is much less marked. Rusting of iron is entirely prevented 
when a current was passed which counterbalanced the solution 
pressure in the electrolyte, so rendering the passage of the ions 
into solution impossible. For electrolytic iron in 1% sodium 
chloride solution at 18°, a minimum current density of 0-0000106 
amps. per sq. cm. is required, calculated from the formula 
(a. F)/(Fe/2.qs), where a is the loss of weight of the iron in 
grams, F 96,540 coulombs, Fe/2 half the atomic weight of iron, q¢ 
surface of iron in sq. cm. exposed to attack, and s duration of 


corrosion in seconds. [See, further, 7. Soc. Chem. Ind., March.]| 
F. C. Tu. 


Investigation of the Crystal Structure of White and Grey 
Tin by means of X-Rays. A. J. Bist and N. H. Korkmener 
(Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 405—408).— 
The structure of the two allotropic modifications of tin has been 
investigated by means of X-rays. The method adopted was that 
due to Debye and Scherrer, and the interference photographs 


obtained indicate that both forms of the metal are crystalline. 
d. F. 8. 


Reduction of Osmium Tetroxide by Hydrogen Chloride. 
Orro Rurr and Susanne Mvuepan (J. pr. Chem., 1918, [ii], 98, 
143—144).—The conclusion drawn by Milbauer (A., 1918, ii, 202) 
that osmium tetroxide is reduced to osmium monoxide by hydro- 
chloric acid is opposed to the results obtained by Ruff and Borne- 
mann (A., 1910, ii, 305) and by Ruff and Rathsburg (A., 1917, 
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ii, 323), and repetition of Milbauer’s experiments by the authors 
shows that the tetroxide undergoes reduction to a slight extent to 
the dioxide, but not to the monoxide; the bulk of the tetroxide 
remains unchanged in the hydrochloric acid solution. Milbauer’s 
erroneous results appear to be due to the presence in the tetroxide 
of impurities, although the commonest of these, namely, ruthenium 
tetroxide, behaves similarly to osmium tetroxide. T. H. P. 


Mineralogical Chemistry. 


Fibrous Quartz from Rhode Island. A.trrep C. Hawkins 
(Amer. Min., 1918, 3, 149—151).—Fibrous quartz resembling 
asbestos in appearance, and consisting of long, delicate, flexible 
fibres, fills narrow veins in metamorphic slates at several localities 
in Rhode Island. It ranges in colour from pure white to green. 
The green colour is due to the presence of admixed actinolite, as 
shown by microscopical examination and by the following analyses: 
I, green from Fenner’s Ledge, Cranston; II, white from the same 
locality ; ITI, green from Portsmouth. 


SiO,. AIl,O,. Fe,O,. CaO. MgO. H.O. ee Total. 

. 77:15 8-72 7-68 0-70 3:96 1-40 0:52 100-13 
—— 

94-92 4-56 trace trace 0-16 — 99-64 

91:83. 161 3-81 0.80 1:37 0-70 { 0-12 100-74 


L. J. S. 


Hambergite from Kashmir. R. C. Burton (Rec. Geol. Survey 
India, 1913, 48, 168—172).—Crystals of hambergite, together with 
cookeite, prehnite, tourmaline, beryl, euclase (?), and amblygonite, 
have been found in the granitic débris in the Kashmir sapphire 
mines. They were probably derived from the neighbouring 
pegmatites. A description is given of a twinned crystal. Analysis 
gave: 

Glo. B,O,. H,0. Total. Sp. gr 
52-40 [37-39] 10-21 100-00 2-36 
L. J. 8. 


Phosphorite from the Island of Juan de Nova, Madagascar. 
J. Once, (Bull, Soc. frang. Min., 1918, 41, 104—108).—The 
phosphate deposits on the small island of Juan de Nova, or St. 
Christophe, about eighty miles off the west coast of Madagascar, 
have been formed by the action of soluble phosphates, derived from 
guano, on the underlying coral-rock. Analysis I is of brown, con- 
cretionary phosphorite, and IT of brown, earthy material of prac- 
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tically the same composition. The latter is worked under the name 
“leached guano.” The analysis (I) shows an excess of 8°45% CaO, 
indicating the voelckerite formula 3Ca,(PO,).,CaO (A., 1912, 
ii, 565). 


CaO. SrO. MgO. ALO, PO, CL SO,. 
I. 4863 O17 175 O15 3556 0:29 0-56 


ee 
II. 46-85 n.d. 0-38 35-19 0-14 0-58 


Organic Loss 
Cco,. matter. H,O. at110°. Insol. Total. 
I. 0-14 1-27 7-97 4-00 0-05 100-54 


II. 10-08 5°32 0-03 98-57 
L. J. 8. 


The Colour Change in Vivianite. Tuomas L. Warson (Amer. 
Min., 1918, 3, 159—161).—The large, pale green crystals of 
vivianite from Plant City, Florida (A., 1918, 11, 119), are non- 
pleochroic and yield a colourless powder. This powder rapidly 
changes, especially in sunlight, to deep blue, and becomes strongly 
pleochroic. An unground sample of the crystals showed FeO 
42-88%, whilst the finely ground material gave FeO 38-43%. The 
change in colour and pleochroism is thus due to the partial oxida- 
tion of the iron, and not to inversion as was at first suggested by 
the microscopical aspect of the material. A tabulation of the 
refractive indices of pale green and of dark blue vivianite from 
various localities indicates that the oxidation has been accom- 
panied by an increase in the values of B and y. L. J. 8. 


Copiapite in Coal. Wititiam J. McCavucney (Amer. Min, 
1918, 3, 162—163).—A specimen of pale green, fibrous melanterite 
from the Congo coal mine in Perry County, Ohio, changed in the 
course of a year to dull white, and the fibres became brittle. 
Yellow spots also developed, especially at the points of contact 
between the melanterite and the associated shale. This yellow 
material consists of minute, tabular crystals, and is proved by the 
following analysis and _ refractive indices to be _ copiapite, 
Fe,0,,580,,18H,O. 


SO,. Fe,0O,. H,O. Insol. Total. 
39-68 29-98 30°45 0-31 100-42 


Nasonite from Langban, Sweden. G. Aminorr (Geol. For. 
Férh., 1916, 38, 473)—This mineral, hitherto known only from 
Franklin, New Jersey (A., 1900, ii, 89), has been observed at 
Langban in the veins of “ secondary calcite,’ where it is associated 
with schefferite, native lead, apophyllite, etc. It forms white to 
pearl-grey lamellar masses, or, less often, hexagonal prisms with 
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rounded faces. Refractive indices (Na), w=1-°9453, e€=1-9710. 
Analysis by R. Mavzetius agrees with the usual formula 
Pb,(PbC1),Ca,(Si,0;).. 


SiO,. PbO. FeO. MnO. CaO. MgO. Cl. H,0. Total. 
18:23 67-67 0-04 0-14 11-29 0-20 2-90 0-24 100-71 


L. J. 8. 


Anorthite from Japan. 8S. Kozu (Sci. Rep. Tohoku Imp. Univ., 
1914, Geol. Ser., 2, 7—-33).—The results are given of elaborate 
determinations of the optical constants (refractive indices, optic 
axial angle, and dispersion of the optic axes) for different wave- 
lengths of anorthite from three Japanese localities. As these show 
certain differences amongst themselves, the following analyses, by 
H. S. Wasuincron, were made of I, anorthite crystals from 
Miyake-jima, one of the Seven Izu Islands south of Tokyo, and 
II, crystals from the Tarumae volcano in Hokkaid6. 


SiO,. Al,O,. Fe,0,. CaO. MgO. K,O. Na,O. Total. Sp. gr. 
I. 44-49 36:00 008 1949 004 0-03 0-59 100-72 2-758 
IL. 44:03 35-93 0-10 18-66 trace 0-07 1:00 100-24 2-757 


Barium and strontium are absent, and the slight differences in 
composition cannot be correlated with the differences in the optical 
constants. I corresponds with Abs..Ang;.,Cgo.. and II with 
Aby.7,Angs.¢Cgo.yOrp.¢. The melting points are 1538° and 


1536°+2° respectively. L. J. 8. 


Racewinite, a New Mineral from Utah. A. N. WincHELL 
(Econ. Geol., 1918, 18, 611—615).—The mineral occurs as 
veins and irregular masses in limestone, and also replacing the 
carbonate portion of calcareous sandstones, near the contact with 
porphyry in the Highland Boy mine at Bingham, Utah, where it 
is often intergrown with pyrites and other ore minerals. It is 
brownish-black with a dull to bright lustre, and somewhat resembles 
coal in appearance. When freshly taken from the mine, it is 
bluish-green ; the change in colour to brownish-black takes place 
slowly throughout the whole mass, and after six months the largest 
pieces were altered to the centre. The mineral undergoes other 
remarkable changes in colour. In boiling nitric acid it is insoluble, 
but gradually changes to yellowish-brown and translucent. In 
hydrochloric acid, it is slowly soluble and shows the same change 
in colour. Thin splinters and particles under the microscope are 
pale to brownish-yellow. In clove-oil this colour changes first to 
grass-green and then to black, but the same change does not take 
place in cedar-oil and some other oils. The finely powdered mineral 
is nearly white with a yellow tinge. The material is coarsely 
crystalline with no cleavage or crystal-faces; it is friable and the 
fracture conchoidal. Sp. gr. 1°94—1'98, H 24; optically biaxial 
with large angle and negative, x about 1:51. It adheres to the 
tongue and slakes in water, breaking up with a sharp, audible 


ii. 112 ABSTRACTS OF CHEMICAL PAPERS. 


sound. Analyses I and II by J. P. Hicxey and C. L. Austin 
respectively : 

SiO, ALO, FeO; CaO. MgO. 4H,O. Total. 

I. 43-92 23-68 7:37 2-52 0-50 22-04 100-03 

II. 43-24 23-69 8-05 2-42 0-78 21-80 99-98 
A sample of the green, unaltered mineral showed 0°60% FeO. 
Over sulphuric acid, 7—8% H,O is lost in one day and 14% after 
forty-nine days; this is re-absorbed from a moist atmosphere. 
Other determinations gave the loss at 70° as 8% and at 200° as 
121%. Heated to dull redness, the crystal structure is not 


destroyed, and the optical characters are not materially altered. 
L. J. §. 


New Swedish Minerals. Gusr. Fink (Geol. Fér. Férh., 1917, 
39, 426—452).—Fktropite forms crusts of small, brown, rect- 
angular plates on garnet with calcite and barytes in magnetite 
ore from the Norrbotten mine at Lingban. The crystals are mono- 
clinic (a:b :c=0°74:1:0°84, B=61°5’) with a tabular habit parallel 
to the orthopinacoid and elongated in the direction of the axis of 
symmetry. They are opaque with a vitreous to silky lustre, but 
in thin splinters under the microscope, the material is translucent 
and yellow. D 2°46, H 4, m 1°62—1-63. Analysis I, by N. Sant- 
BoM, gives the formula 12RO,8Si0,,7H,O. The mineral is related 
to caryopilite and neotocite. 

Sb,0;. PbO. Al,O,. FeO, FeO. 

— 0-75 5-80 

° 20-76 9-50 3: 2-44 
III. 34-72 — ° — _ 
MnO. CaO. ’ H,0. Total. 

I. 37-20 3-59 “2 8-89 99°89* 
II. 52-61 0-58 06 0-11 100-39 
III. 2-17 20-28 , 0-10 99-907 
* Including K,O 1-13, Na,O 0-12, metallic sulphides 0-19. 

7 Including BaO 0-69. 


Katoptrite occurs as tabular crystals and irregular lumps with 
magnetite in granular limestone in the Brattfors mine at Nordmark. 
The crystals are monoclinic (a: b : ¢ =0°79223 :1:0°48985, B= 78°57’) 
and have a highly perfect cleavage parallel to the orthopinacoid 
a(100). This cleavage resembles that of mica, but the cleavage 
flakes are very brittle and not flexible. D 4°5,H 5}. The mineral 
is black and opaque with a bright metallic lustre. Thin flakes 
are red by transmitted light and strongly pleochroic. Analysis 
II, by R. Mauzettus, gives the ratios 

14RO,2(Al,Fe),0,,Sb,0;,28i0,. 
The mineral resembles manganostibite in appearance, and it may 
perhaps be identical with the incompletely described hematostibite. 

Margarosanite (A., 1916, ii, 532).—This new mineral has been 
found in some quantity in the “Lukas Ort” and Bjelkes shaft at 
Langban, where it is associated with nasonite, schefferite, apo- 
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phyllite, calcite, etc. The masses, weighing up to | kilo., are snow- 
white with pearly lustre and columnar structure. Crystals are 
rare ; ey are triclinic (a:b :c=0°74998:1:1°2849, a=74°37', 
B=50°28’, 78°53/) with three cleavages, that in one direction 
being highly perfect. D 4:39, H 2}. Analysis III, by R. 
MavZELIvs, gives the formula PbCa,(SiO5)s. The mineral is readily 
and completely soluble in dilute nitric acid. It is perhaps a 
member of the pyroxene group. 

Thaumasite from Langban is described as loose aggregates of 
small but distinct crystals. These are hexagonal with prismatic 
habit, a@:c=1:0°9479. L. J. 8. 


Minerals in the Crystalline Limestone of Crestmore, 
California. Arruur 8. Eakie (Bulls Dep. Geol. Univ. California, 
1917, 10, 327—-360).—At Crestmore, in Riverside County, two 
hills of crystalline limestone, resting on a boss of granodiorite and 
intruded by veins of quartz-monzonite-porphyry and pegmatite, 
are extensively quarried for the manufacture of Portland cement, 
the partly decomposed granodiorite (anal. I) being used as a sub- 
stitute for clay. In one hill the limestone is a white marble 
(anal. II), whilst in the other it is composed largely of blue calcite. 
In the latter, the metamorphic processes have been more intense, 
there having also been hydrothermal action by phosphatic, siliceous, 
and carbonated solutions, and zones composed of a great variety of 
metamorphic minerals have been developed at the contacts with 
the intrusive veins. The blue calcite, which forms bands and 
patches intermixed with the metamorphic minerals, is sometimes of 
a deep colour, fading on exposure to sky-blue. It is decolorised 
at a low heat, and the colour is thus perhaps due to organic matter. 
Detailed descriptions are given of about fifty mineral species from 
this locality, and analyses of the following. Wilkeite (A., 1914, 
ii, 283) and xanthophyllite (A., 1916, ii, 443) have been previously 
described. 

Brucite (anal. III) forms grey, yellow, or red granules embedded 
in the white limestone. It consists of an aggregate of twisted 
plates and threads much compressed and strained, and has no 
doubt been derived from periclase (MgO) with an accompanying 
considerable (2} times) increase in volume. Wollastonite is of 
abundant occurrence as columnar and fibrous masses ; as snow-white, 
finely granular and loosely coherent aggregates (anal. IV); and as 
crystals of various types (anal. V of clear crystals). The distribu- 
tion of the faces on these crystals indicates that the symmetry is 
monoclinic-hemimorphic, or perhaps triclinic. Several new crystal- 
forms are noted. The mineral is strongly triboluminescent. 
Refractive indices, a=1°614, B=1°629, y=1-631. Idocrase as 
yellow or brown crystals and masses is also abundant; anal. VI, by 
J. B. Wricut, of green idocrase. Garnet, crystals and massive, of 
a cinnamon colour occurs with the idocrase; anal. VII by J. B. 
Wricut, of massive grossularite. A new analysis (VIII by 
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G. Surr) is given of the monticellite which occurs in intimate 
association with the xanthophyllite. 

Two new species, crestmoreite and riversideite, hydrated calcium 
silicates, are described. Crestmoreite is an alteration product of 
wilkeite, and in the description of this mineral it was provisionally 
referred to as okenite (A., 1914, ii, 283). It occurs as small patches 
of earthy to compact, snow-white, and opaque material in the blue 
calcite. Under the microscope, it shows straight extinction with 
positive elongation, low birefringence, and B=1-590. Hardness 3. 
It is readily soluble in acid with separation of some flocculent silica, 
although most of the silica goes into solution. Boiling water extracts 
some calcium. Water is expelled mostly at a high temperature ; 
at 200° the loss is 3°27%, and at 300° 10-27%. From the analyses 
IXa—c, a complex formula is deduced, but the phosphate, 
sulphate, and carbonate ne@ doubt represent admixed unaltered 
wilkeite. Simpler formule are CaSiO,,H,O and 4H,CaSiO,,2H,0, 
preference being apparently given to the former. 

Riversideite occurs as narrow seams of white, fibrous material 
in massive idocrase. H=3; refractive indices, a=1°595, y=1°603; 
the fibres give straight extinction with positive elongation. A 
complex formula is deduced from anal. X; neglecting phosphate 
and sulphate, simpler formule are 2CaSiO,,H,O and 

6H,Ca,Si,O,,H,O, 
preference being given to the former. These two new minerals 
may be regarded as hydro-wollastonites. 

Orthoclase, pure white material from the pegmatite, anal. XI. 
Okenite (anal. XII, by W. Fosuac) occurs as tufts of long, slender 
needles and fibres on apophyllite, which is found in cavities in 
wollastonite between the pegmatites and the limestone. The 
crystals are probably orthorhombic, »=1°55. Prehnite occurs in 
cavities in the felspar of the pegmatites; in addition to the usual 
green drusy type, there is also a pale brown to colourless type, 
which forms crystals or, more often, compact, granular masses. 
Anal. XIII of the brown prehnite. Laumontite (anal. XIV) as 
columnar and fibrous masses occurs on the green prehnite. 
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Two New Zircon Minerals—Orvillite and Oliveiraite. 
T. H. Lee (Amer. J. Sci., 1919, [iv], 47, 126—132; Revista da 
Sociedade Brasileira de Sciencias, Rio de Janeiro, 1917, No. 1, 
31—38).—The zirconia-bearing rock or ore (‘‘caldasite”) of the 
Caldas region in Minas Geraes, Brazil, consists at times mainly 
of baddeleyite, containing ZrO, 92%. One variety, in which the 
cavities are lined with small crystals of zircon, consists of a mix- 
ture of zircon and a new zirconium silicate, the latter being soluble 
in a mixture of hydrofluoric and hydrochloric acids. Analyses I 
and II are of the mixture, and III of material picked out under 
the microscope. The last corresponds with the formula 

8ZrO,,6S8i0,,5H,O, 
and for this the name orvillite is proposed. 
ZrO. iO. iO,. Al,O, FeO, FeO. H,0. Total. 


I. 71-88 5+ , 0-15 —_— 0-43 1:56 99-95 
II. 85-01 “6: ° — 3°57 — 99-73 


TII. 68-04 ° — — — 6-35 99-72 


The second mineral—o/iveiraite—occurs with euxenite (anal. IV) 
at Pomba, Minas Geraes. Most of the euxenite crystals are coated 
with a yellow crust (anal. V). An analysis (VI) is also given of 
another euxenite, from Espirito Santo, which was supposed to 
contain a new element. The oliveiraite is greenish-yellow with a 
radially fibrous structure; analysis VII corresponds with 

3ZrO,,2Ti0O,,2H,0. 


Ta,O;. Cb,0;. ZrO.. TiO.. UO.. 
IV, 1-46 36-39 25-00 10-06 

v. 52-51 _ 25-00 4-93* 
VI. 3-20 28-70 4°23 23-70 7-50 
ans 29-92 om 


Y,0,. : H,0. Total. 
23-08 . 2-41 99-00 


7-40 11-14 100-98 
23-12 6°41 100-12+ 
aoe 6-48 99-76 


+ Including iron oxide 3-12, SnO, trace. 


L. J. §. 


Analytical Chemistry. 


Approximation in the Calculation of Chemical Analyses. 
G. PanEBIANco (Gazzetta, 1918, 48, ii, 189—-206).—Independently 
of experimental errors, the accuracy of analytical results is limited 
to two or three figures by the fact that the atomic weights of the 
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elements are exact to at most four, and more usually only three, 
figures. Various examples are considered, the values taken for 
the atomic weights and their absolute errors being those of the 
international table for 1911. Since Sh=120°2 and S=32°07, the 
percentages of these two elements in antimonite are 71°417 and 
28°582 respectively. If, however, the values 120°2+0°3 and 
32°07+0°01 are employed in the calculation, the limiting per- 
centages for the antimony are 71-730 and 71°106, the absolute 
error being 0°5 (71'730—71°106); similarly, for the sulphur, the 
absolute error is 0°06%. Hence the percentage of antimony is 
accurate to only two figures, namely, 71, and that of sulphur to 
three figures, namely, 28°5. 

The relative error, /, of an atomic or molecular weight may be 
expressed in the form of a fraction with 1 as numerator and some 
multiple of a power of 10 as denominator, that is, 1/h.10". 
If, then, the value of this fraction is known relatively to an 
approximate number, of which the first significant number to the 
left is p, this number will have n figures exact if A is equal to or 
less than p, or (n+1) figures exact if h is greater than p. Thus, 
for antimony with the atomic weight 120-2 and an absolute error 
e equal to 03, F<1/4.10°; for antimony  trisulphide, 
B<(2 x 0°3 +3 x 0°1)/(2S8b + 38) =0-63/333°61<1/5.10% Further, 


for 100 2Sb/(2Sb + 38), EH, <<£,+E£= 
1/4.10? + 1/5 . 10? = 9/20. 1/10°<<1/2.102, 


and since 100 2Sb/(28b+ 38)=71:417 and 2 is less than 7, only two 
digits, namely, 71, are accurate; similarly, for the percentage of 
sulphur, three digits are accurate. | 

A table is given showing for the atomic weights of the elements 
the absolute and relative errors. None of the latter is greater 
than 1/102, and since for a compound the relative error must be 
less than the greatest of the relative errors of its constituent 
elements, such relative error of the molecular weight may be less 
than 1/102, 

The number of accurate digits in the percentages of the con- 
stituent elements of a compound may be rapidly established with- 
out calculation by application of the rule stating that the number 
of accurate digits of a quotient or product is one less than that of 
the term with the least number of accurate digits. Since no atomic 
weight has more than four digits exact, the percentage of any 
element or group of elements in a compound cannot have more 
than three digits accurate; further, such percentage cannot have 
less than two digits accurate (see above). 

These considerations are extended by taking into account the 
weight of substance taken for analysis and the sensitiveness of the 
balance, the calculation of the error being employed to determine 
the minimum quantity of substance necessary to give the maximum 
accuracy in the digits of the percentage composition. T. H. P. 
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The Estimation of Solutions of Hydrochloric Acid and of 
Ammonia by Weighing Ammonium Chloride, and the 
Volatilisation of this Salt at Different Temperatures. 
Victor AvuceR (Bull. Soc. chim., 1918, [iv], 28, 467—-472).—A 
reply to Villiers (compare A., 1918, ii, 332). W. G. 


Estimation of Phosphorus and Silicon in Cast Iron. 
ALFREDO CavazziI (Annali Chim. Appl., 1918, 10, 137—149).— 
The method of estimating phosphorus in cast iron (A., 1917, ii, 540) 
has been simplified in many of its details. The mixture of ferric 
sulphate with silica and carbon, separated as described, is boiled 
for about thirty minutes with dilute nitric acid (1:5) in a beaker 
over which is placed a retort containing cold water to act as a 
reflux condenser. The solution of ferric sulphate is filtered, the 
residue washed with water, acidified with nitric acid, and the 
orthophosphorie acid in the filtrate precipitated by means of 
ammonium molybdate. The precipitate is washed, dissolved, re- 
precipitated, and dissolved in ammonia solution, as described in 
the original method, and the solution is boiled with 3 grams of 
sodium chloride in order to precipitate any remaining iron as 
ferric phosphate. The precipitate is washed with boiling sodium 
chloride solution and fused with alkali carbonates, the mass treated 
with boiling water and filtered, and the filtrate acidified with nitric 
acid, treated with ammonia in slight excess, and added to the main 
solution. The phosphoric acid is then precipitated with magnesia 
mixture. The silica is estimated in an aliquot portion of the 
residue of carbon and silica by ignition over a blowpipe flame in 
a platinum crucible. [See also 7. Soc. Chem. Ind., 1919, March. | 

C. A. M. 


Estimation of Arsenic in Ferro-molybdenum and other 
Alloys. 0. Brnper (Chem. Zeit., 1918, 42, 619).—The estimation 
of arsenic in ferro-molybdenum and similar alloys may be 
accelerated by carrying out all the operations in a’ long-necked 
Kjeldahl flask. The alloy is dissolved in nitric acid, the solution 
heated with sulphuric acid until acid fumes no longer appear, and 
then diluted, and the arsenic distilled from the same flask in the 
form of arsenious chloride. C. A. M. 


Accurate Estimation of Carbon Monoxide in Gas Mix- 
tures. J. Ivor Grauam (J. Soc. Chem. Ind., 1919, 38, 10—141r).— 
The’ author’s experiments show that methods of estimation of 
carbon monoxide based on the reaction 5CO+I,0,;=5CO,+1, are 
capable of yielding exceedingly accurate results if certain precau- 
tions are observed. Two modes of procedure are adopted for the 
routine estimation of this gas, according as (a) the carbon mon- 
oxide content exceeds 0°2% and an accuracy of 0°02% is sufficient, 
or (b) the carbon monoxide content is about, or less than, 0°2% 
and a greater degree of accuracy than 0°02% is required. For the 
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analysis of samples as under (a), the apparatus described by the 
author and Winmill (T., 1914, 105, 1996) is modified, mainly by 
replacing the beaker of water used for heating purposes by a small 
steam-bath, all burette readings being taken with the U-tube at 
the constant temperature of the steam-bath. Descriptions and 
sketches are given of the apparatus and of a portable form capable 
of estimating very much smaller quantities of carbon monoxide 
accurately to within less than 0°01%. The latter apparatus is 
varied slightly according as it is to be used in safety pits or in 
“naked-light’”’ pits or other places. =: oe 


Rapid Organic Combustions of Substances containing 
Nitrogen. Harry L. Fisuer and A. H. Wrienr (J. Amer. Chem. 
Soc., 1918, 40, 868—869).—Reimer (A., 1915, ii, 578) has used 
cerium dioxide as a catalyst in the combustion of organic sub- 
stances; cupric oxide is also employed, and, by the addition of 
lead peroxide and minium, carbon and hydrogen can be estimated 
in substances containing nitrogen. To prevent formation of cupric 
nitrate, the layer of cupric oxide must be maintained at a dull red 
heat ; the lead peroxide—minium mixture is placed in the combus- 
tion tube about 5 cm. beyond the cupric oxide, and is heated at 
300—320°. Several successive combustions may then be made in 
the same tube without changing the cupric oxide. W. P. §S. 


Methods of Water Analysis. Atitio A. Bapo, Vicror J. 
Bernaota, Avuretio F. Mazza, and Leopotpo Dasso (Obras 
Sanitarias de la Nacién, Buenos Atres, 1918, 98 pp.).—A mono- 
graph giving a detailed account of the chemical and microbio- 
logical analytical methods in use in the Laboratorio de Anilisis 
de Aguas y Ensayos de Materiales de las Obras Sanitarias de la 


Nacién of Buenos Aires for the examination of potable waters. 
W. 8. M. 


Rapid Method of Reduction of Potassium Platinichloride. 
Horscn (Compt. rend., 1919, 168, 167—169).—In the estimation 
of potassium, the precipitate of potassium platinichloride, after 
being well washed with 80% alcohol, is dissolved in boiling water 
and the solution transferred to a weighed platinum crucible. Two 
to three c.c. of alcohol are added, and the whole heated on a rapidly 
boiling water-bath for twenty-five minutes, after which a few more 
drops of alcohol are added and the heating continued for five 
minutes. In this way, the platinum is deposited gradually and uni- 
formly on the interior surface of the crucible, and is quite adherent. 
The liquid is poured out, the deposit washed with water, and the 
crucible is dried, ignited, and weighed. During the ignition, the 
deposit turns from black to a shiny, metallic appearance, and 
remains adherent. For the process, it is essential to use a platinum 
crucible, as the reduction only takes place in the presence of 
platinum, and the concentration of the potassium platinichloride 
solution must not exceed 0°25—0-30%, W. G. 
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Gravimetric Analysis. IX.—xXI. Estimation of Calcium 
in the Presence of Phosphoric, Arsenic, and Boric Acids. 
L. W. Winker (Zeitsch. angew. Chem., 1919, 32, i, 24).— 
Calcium is precipitated quantitatively as oxalate in solutions con- 
taining phosphoric, arsenic, and boric acids provided the solution 
is hot and that acetic acid and ammonium chloride are present. 
The following procedure is recommended. About 50 c.c. of solu- 
tion, containing not more than 0°l gram of calcium, are made 
slightly alkaline by the addition of ammonia, drop by drop. The 
solution is diluted to 100 ¢.c., and 3 grams of ammonium chloride 
added and allowed to dissolve; the solution is then acidified 
with 10 c.c. of N-acetic acid, and the calcium is precipitated as 
oxalate as prescribed for the pure solution. The last traces of 
precipitate may be removed from the beaker by means of a little 
pure methyl or ethyl alcohol, which is then poured on to the edges 
of the filter so as to wash them. The result may be corrected by 
a blank using a pure calcium salt. If a considerable portion of 
arsenic or phosphoric acid is present, a double precipitation is 
desirable, the first precipitate being allowed to remain overnight, 
collected, washed with ammonium oxalate solution, ignited, the 
residue dissolved in hydrochloric acid, and the calcium oxalate re- 
precipitated as before. A. B. 8. 


Rapid Estimation of Lead in Brass and Alloys. G. H. 
Hopeson (Chem. News, 1919, 118, 37—38).—A gravimetric and 
a volumetric method for the rapid estimation of lead in brass and 
similar alloys are described. The gravimetric method consists in 
precipitation of the lead as chromate from an acetic acid solution, 
conversion into sulphate, and finally weighing as molybdate. Five 
grams of the alloy are dissolved in 25 c.c. of nitric acid (D 1°4), 
the solution diluted with 200 c.c. of water, and sufficient aqueous 
ammonia (20 c.c., D 0°880) added to precipitate all the copper. 
Sufficient 80% acetic acid is then added to produce a clear, slightly 
acid solution, and 10 c.c. of 3% potassium dichromate are added, 
the mixture shaken, and kept for one hour. The precipitated lead 
chromate is filtered on a paper pulp pad and washed to remove 
the copper; hot douches of 30% sulphuric acid are poured on to 
the pad until the precipitate is entirely white. The sulphate is 
then washed with water. The lead sulphate is now dissolved by 
pouring about 40 c.c. of hot ammonium acetate solution contain- 
ing acetic acid through the filter. The solution is raised to the 
boiling point and treated with ammonium molybdate. The pre- 
cipitate is allowed to settle, filtered through an ashless paper pad, 
washed with water containing a little ammonium acetate, ignited, 
and weighed as lead molybdate. The whole process may be com- 
pleted in four hours. The volumetric process consists in precipita- 
tion of the lead as chromate, as described above; the chromate pre- 
cipitate is washed with water and warm dilute acetic acid (5%) 
until free from copper and the excess of potassium chromate. The 
chromate is dissolved by pouring 1:4 hydrochloric acid on to the 
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precipitate, and the pad finally washed with water to wash all 
chromic acid through. The free chromie acid may be estimated 
by titration with V/10-ferrous ammonium sulphate solution or by 
adding 10 c.c. of 10% potassium iodide solution and titrating the 
liberated iodine with W/10-sodium thiesulphate solution. The 
whole process may be carried out in two hours. Both methods 
have been compared with the gravimetric sulphate method, and 
found to give results in excellent agreement with those obtained 
by the better known method. J. F.S. 


Unification of Methods for the Analysis of Cast Iron and 
Steel. A. Marinor (Ann. Chim. anal., 1919, |ii], 1, 5—10).—The 
following methods are suggested as being trustworthy. Total 
carbon may be estimated by Wiborg’s method (combustion with 
sulphuric acid and chromic acid), by the ordinary method of com- 
bustion, or by the method described by Mahler and Goutal (A., 
1912, ii, 807). Manganese is estimated by Traver’s method (A., 
1917, ii, 511), and phosphorus by the molybdate method. Sulphur 
is liberated as hydrogen sulphide in an atmosphere of carbon 
dioxide, collected in zinc acetate solution, and estimated iodo- 
metrically. Arsenic is also estimated iodometrically after distilla- 
tion. [See, further, J. Soc. Chem. Ind., March.| W. P. S. 


Direct Estimation of combined Ferric Oxide in Silicates 
Insoluble in Acids. O. Hacki (Chem. Zeit., 1919, 43, 9)— 
Knecht’s volumetric method of estimating ferric salts by titration 
with titanous chloride, using potassium thiocyanate as indicator, 
is not directly applicable to silicates which have been decomposed 
with hydrofluoric acid. The influence of a small amount of this 
acid in preventing the appearance of the colour reaction with thio- 
cyanate may be obviated by dissolving boric acid in the solution. 
This also restores the colour of ferric thiocyanate which has been 
destroyed by hydrofluoric acid; or methylene-blue, the colour of 
which is not affected by traces of hydrofluoric acid, may be used as 
indicator in place of potassium thiocyanate. Cc. A. M. 


Estimation of Molybdenum. Kuno Worr (Zeitsch. angew. 
Chem., 1918, 81, i, 140).—When molybdenum is separated as its 
sulphide, and the latter then converted by ignition into molyb- 
denum trioxide and weighed, the temperature during the ignition 
should not exceed 425°. The conversion of the sulphide into tri- 
oxide is complete at 400°; no further change takes place between 
400° and 450°, but above 450° the trioxide sublimes. The correct 
temperature (400—425°) is most readily attained by using an 
electric furnace. We es 


Emanation Method of Estimating Thorium. . G. H. 
CarTLEDGE (J. Amer. Chem. Soc., 1919, 41, 42—50).—It is shown 
by circulating a current of air through a thorium solution 
and an ionisation chamber until the activity has become constant 
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that the thorium content of any substance, which can be dis- 
solved completely, may be estimated with an error which is not 
greater than 15%. In making the determination, it is advisable 
to draw air through the solution for some minutes, before connect- 
ing to the ionisation chamber, for the purpose of removing any 
radium emanation which may be present. It is also essential that 
the dimensions of the apparatus used should be the same in all 
experiments and that the temperature should be as nearly as 
possible the same. The method has been tested with a specimen 
of monazite sand, and it is found by this method that 861% of 
thorium oxide is present, whereas the gravimetric analysis indicates 
857%. Details are given of a method of preparing a solution of 
monazite for this analysis. Two notes on the gravimetric analysis 
of monazite are appended to the paper. Carney and Campbell 
(A., 1914, ii, 583) use ammonium perchlorate and sulphuric acid 
for the destruction of the filter paper and the conversion of thorium 
pyrophosphate into thorium sulphate. This process may be carried 
out in one-half the time by using sulphuric acid and fuming nitric 
acid (D 1:53) imstead. It is shown that the practice of using a 
slightly turbid, unfiltered solution of monazite in the analysis leads 
to high thorium results, since the titanium oxide is weighed along 
with the thorium. J. F. S. 


Estimation of Gold, especially in Animal Tissues. 


SipnEy M. Capwett and Guapys LEAveLL (J. Amer. Chem. 
Soc., 1919, 41, 1—12).—With the object of finding a method cap- 
able of estimating the amount of gold present in tissues, the authors 
have investigated the methods available for the estimation of gold, 
and have devised a method which, with a maximum error of 
0:05 mg., is capable of estimating amounts of gold of 3°0 mg. and 
less. This method was required in connexion with the gold salt 
treatment of tuberculosis, and consists in placing 10 grams of fresh 
tissue in a 300 c.c. Kjeldahl flask, adding 10.¢.c. each of concen- 
trated sulphuric and nitric acids, and digesting over a free flame 
until the cooled solution is colourless. Air is then blown into the 
flask, and the mixture again heated until the volume of solution 
is reduced to 2 c.c.; this. procedure removes most of the sulphuric 
acid. Ome c.c. each of hydrochloric and nitric acids is then added 
and the mixture boiled for a few minutes, and then a further c.c. 
of hydrochloric acid added. The solution is cooled, diluted with 
5 ¢.c. of water, and concentrated ammonium hydroxide added until 
the colour is discharged, and then an excess of 2.c.c. The mixture 
is boiled, and the white precipitate which forms at this point dis- 
solved by adding 5 c.c. of concentrated hydrochloric acid and boil- 
ing for three minutes. The solution is filtered through asbestos 
on an alundum plate, and the filtrate treated with ammonium 
hydroxide until it smells distinctly of ammonia. The volume of 
the solution should be now about 40 c.c.; 1°1 ¢.c. of 85% phosphoric 
acid and 0°75 gram of disodium hydrogen phosphate are added, 
and the solution electrolysed. A rotating anode anda cathode of 
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platinum sheet are used. The difference of electrode potential 
should be 0-9—1-2 volts, and the most efficient temperature is 60°. 
The method has been slightly modified to allow of its use for larger 
quantities of gold. By the addition of 6 grams of ammonium 
chloride to prevent precipitation, 30 to 40 mg. of gold can be 
electrolysed at 60°, with a voltage of less than 0°6 volt for the first 
thirty to forty-five minutes and below 1°3 volts for the remainder 
of the time, complete deposition usually requiring one and a-half 
hours. Under the conditions stated, gold can be completely 
separated from equivalent amounts of copper and iron, but the 
time required for electrolysis is greater than when these substances 
are not present. It makes very little difference whether the electro- 
lysed solution is neutral or much more acid than stated above. 
The average time required for carrying out a complete analysis of 
gold by this method is less than two hours. J. F.S. 


Quantitative Estimation of Sugar. A New Apparatus for 
the Estimation of Sugar in Urine. H. Cirron (Miinch. med. 
Woch., 1918, 65, 1053; from Chem. Zentr., 1918, ii, 869).—The 
author describes a simple apparatus for the estimation of sugar in 
urine according to Bang’s method. a. W. 


Quantitative Colorimetric Estimation of Pentosans in 
Meal. G, Tesroni (Staz. sper. agr. Ital., 1917, 50, 97—108 ; from 
Chem. Zentr., 1918, ii, 865—866).—The method of Tollens and 
Krueger gives high results, because the starch is slowly but con- 
tinuously converted into furfuraldehyde. Sucrose, maltose, and 
dextrose when heated with hydrochloric acid of the prescribed con- 
centration also yield distillates from which phloroglucides are 
obtained. The hexoses, starch, and cellulose cause incorrect results 
in the estimation of methylpentosans, since, when treated with 
dilute mineral acid, they give, as intermediate product, w-hydroxy- 
methylfurfuraldehyde, which yields a phloroglucide, m. p. 95°, 
soluble in alcohol. 

The author has therefore endeavoured to find a process by which 
the pentosans can be converted into pentoses easily identified by 
colour reactions, whilst the other constituents of the meal] are 
not attacked in a vitiating manner. The most suitable reagent 
is a mixture of acetic acid (90 c.c.) and concentrated hydrochloric 
acid (D 1°19, 10 c.c.) at 45—50°. On addition of 0°25% phloro- 
glucinol to this mixture, a red solution is obtained, which remains 
clear even when diluted with one hundred times its volume of 
water, and has well-marked absorption bands in the red, yellow, 
and blue. Different varieties of starch, dextrins, and different 
sugars have no influence on the reaction, whilst pentoses alone and 
in artificial mixtures are quantitatively found. The pentosans, 
even those contained in clover, are completely hydrolysed when 
heated for forty-five minutes with the reagent. . W. 

Action of Potassium Cyanide on Ammoniacal Copper 
Sulphate and its Application to the Estimation of Hydro- 
cyanic Acid and Copper. L. Jennesseaux (Ann. Chim. anal., 
1919, [ii], 1, 15—20).—Lassaigne’s test for hydrocyanic acid (form- 
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ation of a white precipitate when a cyanide solution is treated 
with a drop of copper sulphate solution, then with sodium hydr- 
oxide solution, and the mixture acidified with sulphuric acid) may 
be rendered more sensitive if the copper sulphate solution is first 
treated with sodium hydrogen sulphite in quantity sufficient to 
change the colour from blue to green. When potassium cyanide 
solution is added to ammoniacal copper sulphate solution, a crystal- 
line precipitate forms having the composition 
2Cu,(CN),.,Cu(CN),,4N Hs. 
Further addition of cyanide then causes the solution to become 
colourless, and the precipitate dissolves. This point is reached 
when a definite proportion of cyanide has been added, and the 
reaction may be used for the estimation of hydrocyanic acid, and, 
conversely, of copper. The copper sulphate solution used should 
contain 4°99 grams of the crystallised salt per 100 c.c., and this 
solution is mixed with 80 c.c. of V/1-ammonia and 20 c.c. of water; 
10 c.c. of the mixture is a convenient quantity to take for an 
estimation. [See, further, J. Soc. Chem. Ind., 1919, March.] 
We. ks 


Opium Analysis. D. B. Dorr (Pharm. J., 1918, 101, 318).— 
The author deals with certain criticisms by Annett and Singh (A., 
1918, ii, 279) on the British Pharmacopeia method for the assay 
of opium by the lime-water process. Whatever may be the solvent 
influence of codeine on morphine in aqueous solution, the condi- 


tions of the assay process are entirely different, in that sufficient 
ether is added to hold in solution all the codeine possibly present. 
Moreover, the author has checked the alternative method proposed 
(loc. cit.), consisting in shaking the lime-water solution of the 
alkaloids with toluene to remove the codeine before precipitating 
the morphine by the official process. This alternative method 
(using benzene instead of toluene) gave a morphine precipitate 
heavier in weight and showing a higher titration value, but 
obviously less pure than the morphine prepared by the standard 
method. When the impurities were removed by washing with 
80% aleohol saturated with morphine, the morphine prepared by 
the new process was no more than that prepared by the Pharma- 
copeeia process, and there is no reason for altering the latter in the 
direction indicated by Annett and Singh. J. F. B. 


Separation and Estimation of Uric Acid and other 
Purines in Urine. F. Tetie (Bull. Sci. Pharmacol., 1918, 25, 
208—211 ; from Chem. Zentr., 1918, ii, 770).—The uric acid is pre- 
cipitated by the addition of solid ammonium chloride and ammonia 
to the acid urine, and, after collecting on a small filter, estimated 
by titration with permanganate in the presence of sulphuric acid. 
The purines in the filtrate are estimated by Denigés’s method. 

H. W. B. 

Quick Estimation of Albumin (in Urine). A. Simon and 
C. Pacen (Bull. Sci. Pharmacol., 1918, 25, 204—208; from Chem. 
Zentr., 1918, ii, 767).—The urine is treated with saturated sodium 
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sulphate solution and two or three drops of acetic acid, and is then 
heated until the albumin separates in flocks. By means of the 
diaphanometer described in the original paper, the height of the 
liquid is determined at which a line drawn on the bottom of the 
vessel is no longer discernible. The amount of albumin in the urine 
can then be read off from the accompanying table. H. W. B. 


Estimation of Urobilin in Urine. 8S. Marcussen and Svenp 
Hansen (J. Biol. Chem., 1918, 36, 381—389).—The presence of 
urobilin in urine may be readily detected by the following modifi- 
cation of Schlesinger’s test. One gram of zinc acetate is weighed 
into a test-tube, and 10 c.c. of absolute alcohol are then added; 
10 c.c. of the urine are placed in another test-tube, to which are 
added three drops of a 5% alcoholic solution of iodine. The con- 
tents of the two test-tubes are then mixed by repeated decantations 
until all the zinc acetate has dissolved. After filtering off the 
precipitate, the filtrate is found to be fluorescent if urobilin or 
urobilinogen was originally present in the urine. 

By diluting the urine until fluorescence is no longer obtainable, 
a rough idea is furnished of the quantitative relationship of the 
urobilin. H. W. B. 


The Estimation of the Nuclein Content of Yeast. 
C. A. Lussen (Pharm. Weekblad, 1918, 55, (50), 1625—1628).— 
The hydrolysis of nucleoproteins by hydrochloric acid—pepsin solu- 
tions yields soluble albumins and an insoluble residue of nucleins; 
the latter contain 4—7% of phosphoric acid, representing the whole 
of the phosphorus present in the nucleoprotein. Further hydro- 
lysis, for example, by trypsin, yields another albumin group, 
together with a nucleic acid. In analysing foodstuffs for nuclein 
content, Jebbink employs the pepsin—hydrochloric acid hydrolysis, 
using a solution containing 0-24% HCl, and determines the phos- 
phorus in the insoluble residue of nuclein, using this as a measure 
of the nuclein content. Grijns criticises this method on the ground 
that so strong a solution of hydrochloric acid would cause further 
hydrolysis of the nuclein to the soluble nucleic acid, thus leading 
to low results. 

The author has examined the question by carrying out experi- 
ments with yeast, using pepsin—hydrochloric acid solutions con- 
taining various proportions of hydrogen chloride. He finds that 
the weak solution (0°1% HCl) recommended by Grijns gives low 
results, owing to the slowness of the hydrolysis, whereas Jebbink’s 
solution (0°24% HCl), and even stronger solutions (0°35% HCl), gives 
accurate results. It is therefore clear that the nucleins are not 
further hydrolysed by acid solutions of this strength, and Grijns’s 
contention appears to have been wrongly based on the assumption 
that hydrolysis proceeded to the soluble nucleic acids. 8. I. L. 
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Reversal of Spectrum Lines Produced by a Spark under 
Water. ‘Tosuikazu Masuimo (Mem. Coll. Sci. Kyoto. Imp. Univ., 
1918, 3, 73—79).—The spectra of aluminium, zinc, cadmium, and 
mercury, produced by sparking between poles of these metals under 
water, have been examined down to A=1850 yy. It is shown that 
certain of the lines are reversed by this process; in the case of 
aluminium the lines AA 1930, 1935, 2205, 2210, 2263, 2268, 2367, 
2378, 2567, 2575, 2653, 2661, 3082, 3093, and 3944uy are reversed. 
With zine the lines AA 2026, 2062, 2087, 2097, 2102, 2105, 2139, 
2288, and 2832 (?) suffer reversal. Cadmium gives the lines AA 2144, 
2288, 3069, and 3095 yu reversed, whilst in the case of mercury 
the lines AA 2482 and 2537 uu are reversed. J. F. 8. 


Effect of an Electric Field on the Spectrum Lines of 
Helium. II. Tosnio Takamine and Nosoru Koxusu (Mem. Coll. 
Sci. Kyoto. Imp. Univ., 1918, 8, 81—92. Compare A., 1917, ii, 401). 
—Making use of Lo Surdo’s method, the effect of electric fields 
(3000—-70,000 volt per cm.) on the helium lines AA 4169, 4144, 
4026, 4009, 3965, 3868, 3830, 3820, 3614, 3448, and 2945 has been 
examined and the results compared with those of Stark, Brunetti, 
and Koch. It is shown that helium lines are effected in three ways 
by an electric field, (1) symmetrical resolution (A 4686), (ii) non- 
symmetrical resolution (diffuse series of lines of helium and par- 
helium), (iii) one-sided displacement (principal series lines and 
sharp series lines of helium and parhelium). In the last-named case 
only the lines belonging to the principal series of parhelium are 
displaced toward the violet, whilst the other three series lines are 
displaced toward the red. Diffuse series lines are usually accom- 
panied by an isolated component on the violet side, the starting 
point of which approaches more nearly to the initial line as the term 
number increases. The line A 3830, the position of which was cal- 
culated by Koch, but not observed by him, appears in the photo- 
graphs of some of the present experiments. Two lines, 2804 and 
2482 A.U., which are probably due to mercury, were also found to 
be displaced slightly towards the red in an electric field. J. F. 8. 


Investigation of Extreme Ultra-violet Spectra, with a 
Vacuum-grating Spectrograph. J. C. McLennan and R. J. 
lane (Proc. Roy. Soc., 1919, [A], 95, 258—273).—A preliminary 
paper, in which a full description of a vacuum-grating spectrograph 
designed and made by the Adam Hilger Company is given. The 
theory of the concave grating is developed, and the experimental 
details for determining wave-lengths by means of this instrument 
are described. A short summary of the previous work in the 
xtreme ultra-violet region precedes a description of the various 


VOL, CXVI. ii. 5 


il. 126 ABSTRACTS OF CHEMICAL PAPERS. 


types of arcs used in the present examination of the extreme ultra- 
violet spectra of mercury, copper, iron, and carbon. The spectra 
were photographed on Schumann plates made by Hilger, and the 
wavelengths are measured to within one Angstrom unit. In the 
case of mercury nine lines appear in the photograph, lying between 
A=2054 A.U. and A=1435 A.U.; with copper thirteen lines appear 
between A=2243 A.U. and A=1925 A.U.; in the case of iron 
twenty-seven lines are found between A=2027 A.U. and A=1427 
A.U.; carbon shows twenty-eight lines between A= 2023 A.U. and 
584 A.U. Photographs of all the spectra are reproduced in the 


paper. J. F.S. 


Emission and Absorption in the Infra-red Spectra of 
Mercury, Zinc, and Cadmium. Rayrmonp ©. Dearve (Proc. 
Roy. Soc., 1919, [A], 95, 280—299).—The absorption spectra of 
mercury, zinc, and cadmium have been measured in the infra-red 
region; for the region up to 8500 A. the spectrum was _photo- 
graphed, whilst above this wave-length a linear thermopile and 
galvanometer were used. The light was obtained from a mercury 
amalgam lamp of the Heraeus type; the amalgam consisted of 60% 
mercury, 20% lead, 20% bismuth, $% zinc, and 4% cadmium. In 
some cases an arc of the metal in a vacuum was employed. For the 
energy measurements a 100 volt Nernst glower was used. In the 
case of mercury absorption bands A=1°014y, 1°038p, 1:065p, 
1°089 p, 1°129 pw, 1°160 p, 1°207 », and 1°359 » were observed. Energy 
measurements were made in the region 1*2—1°5 yn, the only absorp- 
tion band observed lying at A=1°359. No absorption was shown 
in the case of the energy measurements of zinc until the tempera- 
ture had been raised to 275°. At this temperature absorption was 
observed at A=1°105; in the longer wave-lengths evidence was more 
difficult to obtain, but indications of absorption were obtained at 
AA 1379 p, 141 py, 157 p, and 165. With cadmium vapour 
absorption was found at A=1°040p, which is the first line of the 
series v=(2°5S)—(m,P); a second strong absorption band occurs at 
A=1°503 », whilst less marked absorption occurs at AA=1°129 p, 
1°395 w, 1°4475 u, 15224, and 1563p. By the photographic 
method a line was observed at 6977°4 A. in one series of experi- 
ments, but this line could not be reproduced. Some absorption 
experiments were carried out with a quartz cell containing cadmium 
iodide ; it was found that there was no absorption in the visible and 
ultra-violet regions at comparatively low temperatures, but with 
increased temperature a broad band was observed which extended 
from the limit of the ultra-violet end of the spectrum up to a wave- 
length of about A=4000 A. Attempts to resolve this band failed. 
In the longer wavelengths no absorption was visible at wave-lengths 
characteristic of the cadmium spectrum. Energy measurements 
made in the long wavelength region above A=1°0 » showed the 
presence of an absorption band at A=1°040 when the temperature 
of the cell was above that necessary for dissociation. The emission 
and absorption curves obtained by bombarding mercury vapour 
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with electrons with the object of producing the single line spectra 
are given. . F.S. 


Characteristic Ultra-red Vibrations of Diatomic Crystals. 
M. Born (Physikal. Zeitsch., 1918, 19, 539—548).—A mathemati- 
cal paper, in which the relationship between the constants of a 
diatomic regular crystal grating is considered. The influence of 
electrons on the index of refraction in the ultra-red is also con- 
sidered mathematically. The results obtained are applied to 
crystals of rock salt, sylvine, potassium bromide, potassium iodide, 
pyrites, fluorspar, and sodium chlorate. J.F.S. 


Absorption Spectra and the Ionisation Potentials of 
Calcium, Strontium, and Barium. J. C. McLennan and 
J. F. T. Youne (Proc. Roy. Soc., 1919, [A], 95, 273—-279).—The 
absorption spectra of calcium, strontium, and barium have been 
determined, and from the values of the wave-lengths the ionisation 
potential of these elements calculated. In the case of calcium a 
hollow carbon filled with metallic calcium was used, and it was 
observed that the reversals were confined entirely to those wave- 
lengths which were members of the series v=(1°5,S)—(m,P); as 
given by Lorenser (Inaug. Diss.) these are: 

3. 4. 5. 6. 
2721-77 3298-66 2275-60 2200-8 


8. 9. 10. 11. 
2118-99 2097-8 2083-2 2072-8 


In the case of strontium the sulphide was employed instead of the 
metal, and the wave-lengths for v=(1°5,S)—(m,P) also accord with 
those of Lorenser. The following were found: 

m= 2. 3. 4, 5. 6. 

A= 4607-52 2931-98 2569-60 2428-16 2354-40 

m 7. 8. 9. 10. 11. 
r 2307-5 2275-5 2253-5 2237-4 2226-0 


In the case of barium the oxide was used, and by noting the 
reversals nine members of the series v=(1°5S)—(m,P) were ob- 
tained ; these are: 


m 2. 3. 4, 5. 6. 

A: 5535 3275 2845 2597 2542 

y 10864-6 30534-4 35149-4 38502-1 39339-1 
m= 7 8 9 10. 


A= 2498 2470 2455 2441 
y= 40032 40486 40733-2 40966-8 

From the limiting frequencies of the single series of the spectra 
the following ionisation potentials of the vapours have been 
calculated: mercury, 10°45 volts; zinc, 9°4 volts; cadmium, 9-0 
volts; magnesium, 7°65 volts; calcium, 6°12 volts; strontium, 5°7 
volts; and barium, 5°21 volts. J. F. S. 
5—2 
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Changes in Spectrum Intensity and Weakening of the 
Iodine Fluorescence by means of a Magnetic Field. W. 
SreuBine (Ann. Physik, 1919, [iv], 58, 55—104).—In a previous 
note (Verh. deut. physikal. Ges., 1913, 1181) it was shown that 
when fluorescent iodine vapour is brought between the poles of a 
powerful electric magnet, the intensity of the fluorescent light 
is greatly diminished. The present paper deals with the investiga- 
tion of this phenomenon. The light changes have been investigated 
spectrophotometrically and spectrographically, and a series of 
energy measurements have also been made. It is shown that it 
has been impossible to attribute the weakening of the iodine 
fluorescence to any definite cause, but that it depends on the action 
of a magnetic field on the electron vibrations which give rise to the 
emission of a band spectrum. The effect is greater with the higher 
frequencies than with the lower, and, further, the magnetic field 
has a more pronounced action the greater the vibration amplitude 
during the emission. The present phenomenon, therefore, has 
nothing in common with-other processes which diminish or destroy 
fluorescence. The magnetic action has little to do with the actual 
fluorescence, and the same effect is to be expected if the same band 
spectrum is produced in some other way; it is to be expected that 
the magnetic weakening will take place more easily the greater the 
energy per molecule with which the emission occurs, and conse- 
quently an electrically produced spectrum will be correspondingly 
more strongly weakened by weaker magnetic fields. J. F. 8. 


The Magnetic Field and the High Frequency Spectrum 
of the Elements. Rrra Brunerri (Nuovo Cim., 1918, [vi], 16, ii, 
5—18).—Assuming that the action of a magnetic field results in 
decomposition of high frequency radiations, the results of the 
author’s experiments show that the ordinary means of spectral 
analysis would be insufficient to reveal directly such decomposition, 
if the latter were of the type and order of magnitude of the Zeeman 
phenomenon. None of the theories on the emission of high fre- 
quency radiations excludes the possibility of a decomposition pro- 
duced in this manner. The lines of the X spectrum for iron, nickel, 
and copper are found by the curved crystal method to be double, 
the mean difference between the two components being 8/1000 and 
11/1000 Angstrém units for the @ and 8 lines respectively. No 
qualitative modification of any kind is exhibited in the character- 
istic spectra of these elements under the influence of magnetic fields 
of moderate magnitude and degree of variation. T. H. P. 


Light Positive and Light Negative Photophoresis [in 
Connexion with] Sulphur and Selenium. Irene PARANKIEWICZ 
(Ann. Physik, 1918, [iv], 5'7, 489—518).—It has been shown by 
Ehrenhaft (ihid., 1918, 56, 81) that particles of matter fall under 
the action of gravity, but rise in an electric field; some particles 
when subjected to a strong beam of light are deflected, in the hori- 
zontal direction, from their original path. Thus sulphur particles 
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move in the direction opposite to that of the beam of light (light 
negative); selenium particles under some conditions move in the 
direction of the beam of light (light positive). The present paper 
is a continuation of this work, and deals with the dependence of 
the photophoresis on the chemical nature of the particles, the 
intensity of the light, pressure of the surrounding medium, and the 
size of the particles. The work has been carried out with sulphur 

and selenium particles of radius 8—60x10-® cm. The methods — 
adopted in the investigation were similar to those employed by 
Ehrenhaft. It is shown that sulphur particles are always light 
negative, whereas selenium particles are either light negative or light 
positive, depending on the duration of heating in the production 
of the particles. The light negative photophoric force on selenium 
particles is approximately six times as great as the force of the 
same light beam on sulphur particles of the same mobility. The 
intensity, with which particles of a given material react on the 
light, is dependent on the size of the particles. The negative photo- 
phoresis shows its maximum action on sulphur particles of radius 
27 x 10-6 cm., and on selenium varticles of radius 15 x 10-° cm. The 
photophoric force on sulphur and negative selenium is independent 
of the time, whilst with positive selenium it is a function of the 
time. The power of reaction on the light of positive selenium 
decreases with time. The photophoric force is independent of the 
surrounding gas and also of the pressure. The independence of the 
photophoric force on the pressure, the chemical nature of the sur- 
rounding gas, the decrease of the positive reaction of selenium par- 
ticles which is due to an internal change of the selenium, and, 
further, the fact that particles of different materials, but of the 
same mobility, are very differently acted on by light, all tend to 
confirm the conclusion of Ehrenhaft that the action is a direct one 
of the light on the material. J. F. S. 


X-Ray Spectra and the Constitution of the Atom. II. 
L. VecarD (Phil. Mag., 1919, [vi], 37, 237—280. Compare A., 
1918, ii, 144).—A theoretical paper, in which the process of recom- 
bination of the primaries is discussed, together with some of the 
consequences which follow from them. Calculations are made of 
the quant-number and the number of electrons of the ring systems 
from the observed frequencies. The possibility of there being two 
I and two M rings is considered. It is shown that whether recom- 
bination is assumed from a normal or deformed primary system, or 
recombination from a secondary one, it must be assumed that the 
angular momentum of the electrons left behind in the atom remains 
unchanged; and further it must be assumed that the changes of 
energy of the systems situated between the broken ring and the 
ring of departure enter into the energy quantum of radiation 
which is emitted as the result of recombination. On the basis of 
the theory of the production of X-rays developed by the author it 
must follow that recombination takes place from secondary systems, 
and that always the angular momentum of the electrons left behind 
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in the atom is kept constant during expulsion and recombination. 
A number of relationships of the atomic constitution and _proper- 
ties of the atoms are given. All elements belonging to the same 
period of the periodic classification have the same quant-number, 
and this number increases by one unit on passing from one period 
to the next. J. F. 8. 


Radioactivity and the Coloration of Minerals. Enpcar 
Newsery and Hartiey Lupton (Mem. Manchester Phil. Soc., 1918, 
62, No. 10, 1—15).—The colours obtained on exposing various 
substances to the action of the B- and y-rays of radium, and some- 
times to the a-, B-, and y-rays of the radium emanation, aie 
recorded. Various differently coloured fluorspars, owing to their 
wonderful range of colours and remarkable ‘thermo-luminescence, 
proved the most interesting, the changes produced by radium being 
so varied as to be bewildering. A colourless Matlock fluorspar after 
twenty-four hours’ exposure to 50 mg. of radium became blue, 
deeper than a copper sulphate crystal, the colour being permanent 
in the dark but destroyed by direct sunlight, or, more slowly, by 
daylight and by gentle heating, but the fluorspar may be recoloured 
by radium indefinitely. Under cathode rays, only a faint purple 
surface colour was produced. The blue colour is probably due to 
the y-rays, as it penetrates right through the crystal. The thermo- 
luminescence was green and feeble, but a Pyrenean fluorspar, not 
coloured by radium, gave a remarkable and lasting green light on 
heating, even though only exposed 150 mm. away from the radium. 
The thermo-luminescence of Cornish chlorophane is to be ascribed 
to y-rays from radioactive materials. On crystal quartz there was 
no sign of the “rotting” produced by radium rays in fused quartz. 
The natural colours are discharged by heating, but may be restored 
by radium. 

Clear selenite crystals were coloured brown in regular figures, 
the remaining parts being colourless, a phenomenon which Miers 
explains by certain faces of the crystal during growth attracting 
impurities, to which the colour is to be ascribed. Among other sub- 
stances examined were diamond, native sulphur, cryolite, rock-salt, 
sylvine, ruby, anhydrite, celestine, barytes, anglesite, apatite, phos- 
phorite, topaz, zircon, beryl, kunzite, calcite, glass, and bakelite, 
an artificial amber-like material used for electric insulation. The 
view that the colours are due to dissociation of minute traces of 
impurities and the luminescence to the recombination of the pro- 
ducts of dissociation is favoured. F. S$. 


Dependence on Temperature of the Dielectric Constant 
of some Gases and Vapours. Mario Jona (Physikal Zeitsch., 
1919, 20, 14—21).—The dielectric constant of air, carbon dioxide, 
ammonia, sulphur dioxide, methyl alcohol vapour, and steam has 
been measured at a series of temperatures from 17°8° to 178'1°. 
Curves of the variation of the constant with temperature are given, 
and the significance of the curves is discussed mathematically. 

J. F. S. 
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Significance of the Volta Effect in Measurements of 
Electromotive Equilibria. A. Smirs and J. M. Brsvorr (Proc. 
K. Akad. Wetensch. Amsterdam, 1919, 21, 562—569).—Applica- 
tion of the more recent views of electromotive equilibria to the 
Volta effect leads to the result that, on polarisation and passiva- 
tion, the change in this effect must be great, and that in these 
phenomena the Volta effect would constitute even the greatest part 
of the total change in the electromotive force. It is found, further, 
that if the Volta effect between metals in which the state of 
internal equilibrium prevails are really very small, as is rendered 
probable by recent experimental work, this must be regarded as a 
characteristic property for metals in internal equilibrium. 

The values found on measurement of potential differences for 
metal—electrolyte, termed experimental electrical potentials, always 
contain an unknown Volta effect, and it is this which renders 
impossible calculation from the said potentials of the saturation 
concentrations of the metal ions. 

Relations have been derived which contain the solubility pro- 
duct of the metal, the solubility quotient of the non-metal, or the 
electron concentration in the electrolyte, but not the Volta effect, 
and these permit of the preparation of a solubility product series 
of metals and a solubility quotient series of non-metals, from which 
conclusions may be drawn as to the chemical and electrochemical 
behaviour of the metals. T. H. P. 


Hydrogen Overvoltage. Duncan A. MacInnus and Leron 
Apter (J. Amer. Chem. Soc., 1919, 41, 194—207).—None of the 
theories advanced to account for overvoltage, with the exception of 
that of Mdller (A., 1909, ii, 114), attempts to explain the great 
influence exerted by the physical condition of the electrode on the 
overvoltage, a polished platinum electrode, for instance, showing 
an overvoltage as high as 0:1 volt, whereas that for platinised 
platinum is nearly zero. The authors have made a number of 
measurements of hydrogen overvoltage with platinised platinum 
electrodes, use being made of an apparatus resembling, but differ- 
ing in detail from, that of Thiel and Breuning (Zeztsch. anorg. 
Chem., 1913, 83, 329). With such low currents that one bubble 
of hydrogen appears in one or more minutes, fluctuations in the 
overvoltage are observed, the curve connecting overvoltage with 
time being sinuous with a sharp break invariably following the 
highest voltage. At low current densities, the bubbles come off 
at one point and continue to do so, no matter how long the observa- 
tions are continued, so that each bubble probably leaves a nucleus 
behind it when it becomes detached. 

In explanation of these results, it is assumed that molecular 
hydrogen, when formed from hydrogen ions by the reaction 2H+ + 
2e=Hg, goes directly into solution in the electrolyte immediately 
surrounding the electrode, so that the hydrogen at that point will 
tend to rise in concentration and produce a supersaturated solu- 
tion unless carried away by diffusion, stirring, or other means. If, 
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however, a nucleus of gaseous hydrogen is present in the electrode, 
a portion of the hydrogen will enter this gaseous phase, either 
directly from the electrode or by absorption from the electrolyte, 
the gaseous nucleus thus playing a part similar to that of a small 
crystal in a supersaturated salt solution. Hydrogen gas in the 
form of small bubbles must have a higher energy content per mol. 
of gas than the same volume of undispersed gas, as energy must 
bé expended in overcoming the surface tension in ‘the formation 
of small bubbles. Such bubbles will be more soluble, that is, will 
remain in equilibrium with more concentrated dissolved hydrogen, 
than the undispersed gas, this phenomenon being analogous to the 
increase in solubility produced by the fine grinding of solids. 
Since, other factors being constant, the potential at a hydrogen 
electrode depends primarily on the concentration of the dissolved 
hydrogen, an electrode in equilibrium with the small bubbles will 
reach a higher potential than a similar electrode in equilibrium 
with the undispersed gas. As electrolysis proceeds and the nucleus 
of gaseous hydrogen grows, the energy necessary to produce further 
growth must decrease, since the value of the ratio, increase in 
surface: increase in volume, is continually decreasing; if the bubble 
grows slowly, the hydrogen-bearing solution surrounding the elec- 
trode will tend to get into equilibrium with the bubble. This 
accounts for the decrease in overvoltage from a maximum point of 
the sinuous curve to a minimum point, where the buoyant effect 
of the solution is sufficient to overcome the attraction of the elec- 
trode for the bubble, which breaks away, leaving a nucleus behind. 
On the rising part of the curve, the concentration of the dissolved 
hydrogen is increasing to a value such that the nucleus can again 
grow, and so on. As the bubbles are not always evolved at the 
minimum points of the curve, it seems probable that, since the 
nuclei tend to form in depressions in the electrode, the bubbles 
that separate from the nuclei remain in these depressions until 
forced out by the growth of succeeding bubbles. 

If the electrode can adsorb large hydrogen gas nuclei to start 
bubble formation, the supersaturation cannot rise to high values 
and the electrode will have a low overvoltage; metals with small 
adsorptive powers, however, hold small nuclei and have high over- 
voltages. 

Support of the above explanation is furnished by microscopic 
examination of various electrodes when evolving hydrogen, this 
indicating experimental agreement with a theoretical quantitative 
relation between the size of the bubbles from, and the overvoltage 
of, platinised platinum electrodes. Further, theory indicates that 
the overvoltage should increase as the pressure decreases, and this 
is shown to be the case by the authors’ results and also by un- 
published work of H. M. Goodwin and L. A. Wilson. T. H. P. 


The Modality of Reactions and Chemical Dynamics ; 
Application to the Phenomena of Electrolysis and Spectro- 
scopy. J. Meunier (Bull. Soc. chim., 1919, [iv], 25, 49—68).—The 
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chemical dynamics are the same, in principle, in the different forms 
of electric cells, which only differ amongst themselves in their com- 
plex and variable, secondary reactions. There is the same analogy 
in ‘the production. of spectral rays. The appearance of rays in the 
spectrum does not characterise, as is usually stated, an element, 
but rather a reaction of this element, and consequently indicates 
the presence of another element reacting with it. W. G. 


Theory of Specific Heat. II. Watrer Jankowsky (Zeiisch. 
Elektrochem., 1919, 25, 1—3. Compare A., 1918, ii, 59).—The 
author answers the criticism of Drucker (A., 1918, ii, 216) made 
in connexion with the earlier paper, and a further development 
of the theory of specific heat is contributed. It is shown that the 
statement that the change of the specific heat with temperature 
disproves the law of Dulong, Petit, and Joule is incorrect, for in 
every case regular relationships exist between the specific heat, the 
number of atoms, and the molecular weight. J. F. 8. 


Specific Heat Determinations at Higher Temperatures. 
WaLterR P. Wuite (Amer. J. Set., 1919, [iv], 47, 44—59).—In 
determining the specific heats of various substances at temperatures 
up to 1400° by the method of mixtures, the errors in the final result 
frequently approach one part per thousand even with precise work. 
The chief sources of error are: (1) the determination of tempera- 
ture in the furnace, (2) ‘the loss of heat during the dropping of 
the charge, (3) the exposure of the calorimeter to the atmosphere 
during the drop, (4) the effect. of external conditions on the calori- 
meter, and (5) internal effects, such as auxiliary changes in the 
interior of the calorimeter after the drop. 

Of these errors, the variability of the heat losses attending the 
dropping of the hot substance into the water is surprisingly great 
and should be prevented. 

Modifications in furnaces and in methods of transference to the 
calorimeter are described in detail. [See, further, J. Soc. Chem. 
Ind., 1919, 158a.] A. B.S. 


Specific Heats of Silicates. II. Watrer P. Wuire (Amer. J. 
Sei., 1919, [iv], 47, 1—43. Compare A., 1909, ii, 966).—The 
specific heats of various silicates at various temperature intervals 
from 0—1400° were determined, using the method of mixtures, with 
greater precision than hitherto. 

For quartz and silica glass, the values of the interval specific 
heats satisfy the expressions: 

0-1685 + 0-000194¢ — 0-0000001 16? 
Silica glass......... 0-1670 + 0-0001898 — 0-00000012502 

The “instantaneous,” or true atomic heats, rise regularly from 
about 3-5 at 0° to about 5-96 (with anorthite to 6-6) at 1300°, the 
value given by the classical kinetic theory 

The variations of the atomic heat from the theoretical constant 
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are due partly to secondary thermal effects connected with ex- 
pansion, change of state or chemical action, and partly to the 
universal tendency towards 4 maximum value at a high tempera- 
ture. The location of the development curve agrees approximately 
with the values of the atomic vibration frequency, calculated from 
the known properties of the atoms. 

The difference in the value of the elements and compounds shows 
that it is not a property of the atom, but appears to be related 
to the combined oxygen. 

The calculated specific heat of silica glass at constant volume 
and that at constant pressure are equal, but the actual heat- 
temperature curve of silica glass above 600° is above the theoretical 
value; that of the cristobalite is identical with the theoretical 
curve at 900°, but then rises above it. With albite and microcline, 
the specific heat at constant pressure is considerably above the 
specific heat at constant volume, and this confirms the evidence 
that the theoretical value of the dimension constant A in the 
expression C,—C,=[A(3a)*@]/Kd is exceeded at high tempera- 
tures. 

On comparing the specific heats of various silicates in the crystal- 
line and glassy form, respectively, it was found that the specific 
heat of the glass is seldom greater than that of the crystal. 

A. Smits’ attempts to correlate inversion with equilibrium- 
temperature changes in liquids or liquid and solid systems have 
been examined with negative results, and it is suggested that pre- 
mature fusion due to impurities and sluggishness of transformation 
account for the observed phenomena. 

The conclusion is drawn, from the expansion and specific heats of 
solids being much less anomalous and irregular than those of 
liquids, that the molecular changes in solids are of a different order 
of magnitude. The author partly agrees with Bridgman that there 
is no relation between the volume, specific heat, and cohesion of 
pre-inverted and inverted substances, but considers that the change 
of properties during inversion, although rapidly accelerated at 
times, is nowhere sudden and discontinuous. 

The observed difference in the atomic heat of different crystal- 
line forms of the same substance is so irregular that similar 
differences with substances of unlike composition must be inter- 
preted cautiously. [See, further, J. Soc. Chem. Ind., 1919, 140a.] 

; A. B.S. 


Specific Heat of Aqueous Solutions with Special Reference 
to Sodium and Potassium Chlorides. W.R. Bousrietp and 
C. Exsretn Bousrietp (Phil. Trans., 1919, [A], 218, 119—156). 
—The specific heat of aqueous solutions of sodium chloride and 
potassium chloride of various concentrations has been determined 
by the same method and using the apparatus previously described 
(A., 1911, ii, 580). In each case, the mean specific heat over the 
temperature ranges 0—13°, 13—-26°, and 26——39° was determined. 
The results of the present work indicate that the specific heat and 
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specific volume of the combined water may be treated as approxim- 
ately constant, and the lowering of the specific heat and specific 
volume of the free water on the introduction of a solute are each 
proportional to the percentage concentration of the solute. Ia 
dilute solutions, the specific heat curve approximates to that of 
water, which has a minimum at about 25°. In concentrated solu- 
tions, the variation of the specific heat with temperature appears 
to follow an almost straight line law. This behaviour is attributed 
to the simplification of the water by a considerable destruction of 
ice and steam molecules, and is analogous to the corresponding 
phenomenon noted previously (Bousfield and Lowry, A., 1905, 
ii, 135). The relationship (dQ/d@),=L(dy/dH), is found between 
the heat of dilution and the contraction. The following constants 
have been derived: (i) for potassium chloride: the specific heat of 
the liquid solute, 1°655; the molecular heat of the liquid solute, 
123°4; (ii) for sodium chloride: specific heat of the liquid solute, 
2-433, and the molecular heat of the liquid solute, 142-1. The 
number of molecules of water combined with a molecule of solute 
is calculated for various dilutions. J. F. 8. 


Neumann-Kopp’s Law. Friepricu Birxi (Helv. Chim. Acta, 
1919, 2, 27--38).—For a number of the elements, the difference, 
C,—C,, between the atomic heats at constant pressure and at 
constant volume has been calculated by means of the formula 
C,—C,=Ta®V /41°89x cal., where V is the atomic volume, a the 


coefficient of cubical expansion, and z the coefficient of compressi- 
bility; for chemically related elements, the differences are, as a 
first approximation, the same. 

In the case of the haloids of the elements of the first group of 
the periodic table, the Neumann-Kopp law is more exactly fulfilled 
for molecular heats at constant pressure than for molecular heats 
at constant volume. C. S. 


Determination of Melting Points by means of Electric 
Heating. Siecrriep Laurens Marowan (Zetisch. angew. Chem., 
1919, 32, i, 16).—Two test-tubes are fastened concentrically one 
inside the other, leaving a small air-space at the sides and 15 mm. 
between the bottoms of the tubes. The inner tube is provided 
with a two-holed rubber stopper, one hole for the thermometer, the 
other for slipping in the melting-point tube. For making a melt- 
ing-point determination, the apparatus is fixed with the bottom of 
the outer tube 5 mm. inside the mouth of a small electrically 
heated Heraeus crucible furnace. It is claimed that the tempera- 
ture control is better and the results more accurate than with the 
usual forms of melting-point apparatus, and, in addition, the whole 
apparatus can be very quickly cooled. E. H. R. 


Boundaries of Existence of the Liquid State. G. Bruni 
(Atti R. Accad. Lincei, 1918, [v], 27, ii, 394—397).—The author 
criticises the conclusions drawn by Herz (A., 1918, ii, 150), who, 
like Meyer (A., 1918, ii, 292), has overlooked the fact that the true 
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melting point (triple point, solid—liquid—vapour) does not delimit 
the liquid state at its lower boundary, the melting point varying 
with the pressure. Herz considered only twenty-two out of eighty- 
eight elements, and his deductions have neither theoretical bearing 
nor empirical confirmation. T. H. P. 


Application to Eight Different Substances of the Formula 
which Expresses the Heat of Vaporisation of a Liquid. 
E. Artks (Compt. rend., 1919, 168, 444—447).—Using the formula 
previously given (compare ibid., 204), the author has calculated 
the heat of vaporisation for carbon dioxide, ammonia, stannic 
chloride, methyl formate, pentane, hexane, heptane, and octane, 
and finds that the calculated results agree very well with those 
obtained by different workers. W. G. 


Limits of Separation by Fractional Distillation: A New 
Still-head. S. F. Durron (J. Soc. Chem. Ind., 1919, 38, 45—46r). 
—The still-head described consists of an open tube inside which 
is another, closed, one with a wire wound spirally round it so that 
it just fits the outer tube. The latter may be made of parts of 
different sections increasing in diameter downwards, this gradation 
of the annulus serving to carry away the increasing volume of 
condensed liquid; a form more easily constructed consists of one 
length of tubing of approximately uniform bore, the spirals being 
wound on cores of decreasing diameter. For any particular set 
of conditions, there is a certain minimal value for the working 
volume of the still-head ; if this is exceeded, there is no consequent 
increase in the amount of inseparable mixture in the still-head, 
the extra length at the bottom becoming filled with vapour and 
liquid of one of the pure constituents. Such still-heads are far 
more efficient than the Young pear-bulb column in common use, 
and have the great practical advantage that the distillation, having 
been started at the proper rate, slows down and stops when the 
limit of each pure constituent is reached, rise in the temperature 
being then necessary to drive off the next constituent. From a 
mixture of 5 c.c. of benzene with 10 c.c. of toluene, 4°6 c.c. of 
benzene and 9°4 c.c. of toluene were recovered by direct distilla- 
tion; the loss was 0°3 c.c. and the unseparated intermediate por- 
tion 0°7 c.c., which is not far removed from the actual working 
volume, the total volume found in the flask at the end of the opera- 
tion being just twice this amount. 

A similar arrangement provides a very efficient means of wash- 
ing a gas with a small quantity of liquid. In this case, the annulus 
is made of the same size throughout, and the pitch of the wire 
spiral is kept as small as practicable so as to reduce the speed of 
descent of the liquid. Such a washer gives more intimate average 
contact between gas and liquid and introduces no hydrostatic 
pressure. ee eS 


Ultramicroscopic Examination of very thin Deposits, 
of Metals and Salts, obtained by Evaporation in High Vacua. 
I. Hampurcer (Kolloid Zeitsch., 1918, 23, 177—199).—The thin 
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deposits produced on the walls of a vessel in which metals and 
other substances have been strongly heated have been examined 
by means of an ultramicroscope. The metals were mounted in the 
form of thin wires and heated electrically in a vacuum; salts, such 
as sodium chloride and calcium fluoride, were heated on a tungsten 
wire. It was found that on admitting air to the cooled vessel, 
changes in the nature of the film occurred, and in consequence the 
film was protected by a thin layer of Canada balsam before air 
was admitted and the ultramicroscopic examination made. The 
experiments were carried out with the metals silver, gold, tungsten, 
molybdenum, platinum, iron, copper, nickel, magnesium, zinc, and 
cadmium, and also with carbon, sodium chloride, and calcium 
fluoride. It is shown that the metals with high melting points, 
molybdenum, platinum, nickel, and iron, and also carbon, produce 
sublimates which are either completely unresolvable or mainly un- 
resolvable into particles. The lower melting elements with a 
higher vapour tension, gold, silver, copper, magnesium, zinc, and 
cadmium, show a greater tendency to a les disperse condensation 
and produce a complete network of ultramicrons. Generally, it 
can be stated that the higher the temperature necessary for slow 
sublimation the finer is the structure of the sublimate. The elec- 
trical conductivity of films of gold, silver, platinum, and tungsten 
of measured thickness has also been determined, and it is shown 
that a covering of calcium fluoride or Canada balsam is a very 
efficient protection for these metals. Films condensed at the 
temperature of liquid air, on warming to the ordinary temperature, 
undergo a non-reversible change of resistance, which is very great 
in the case of gold and silver. This is probably due to a change in 
the structure of the deposit. for ultramicroscopically the deposits 
are seen to he different at the two temperatures. Many deposits 
undergo a change of resistance when there is no temperature 
change. In particular, silver deposits produced and kept at the 
ordinary temperature for long periods increase in their resistance 
to an infinitely large value. This must be due to changes in the 
optically unresolvable part of the deposit which lies between the 
network. These changes are probably of such a nature that small 
gaps occur, and consequently the direct metallic contact is broken. 
The influence of the temperature of the walls on which the deposit 
is formed has been investigated. and it is shown that the higher 
the vapour tension of the metal is at the temperature of the walls, 
the less disnerse is the structure of the deposit. Many of the 
metals produce films of definite colours which are characteristic of 
the meta] and are determined by the selective absorption of light 
by the atoms. J. F.S. 


Evaporation and Condensation Velocities and the Calcula- 
tion of Chemical Constants from the Density of the 
Condensate. Max Travrz (Zeitsch. anorg. Chem., 1919, 105, 
97--111).—A mathematical discussion of the equilibrium between 
vapour and liquid treated as a simple chemical reaction. From the 
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gas theory and the thermodynamic laws, formule are developed 
expressing evaporation and condensation velocities in terms of heat 
of evaporation, molecular heat, molecular weight, molecular dia- 
meter, density of the condensate, and closeness of packing. The 
chemical constant of the “reaction” is the logarithm of the ratio 
of the maximum evaporation and condensation velocities. It 
increases with increasing molecular diameter, with decreasing mole- 
cular volume, and with decreasing density of packing of the mole- 
cules. With increasing molecular ‘weight the constant first rises 
and subsequently falls continuously.. It is shown that all the factors 
involved in the calculation of the evaporation and condensation 
velocities can be given a purely mechanical interpretation, with 
the exception of the heat of evaporation. For the first time a 
purely mechanical interpretation of the chemical constant is given, 
its calculation requiring only the molecular diameter, molecular 
weight, and density. 

The method of investigation here used, involving a mathematical 
analysis of the processes occurring at the surface between two 
phases, is applicable to other problems, such as the solution of gases 
in liquids and diifusion problems. E. H. R. 


The Extension of the Gas Laws to Liquids and Solids. 
Joun Scorr Hatpane (Biochem. J., 1918, 12, 464—-498).—The 
three gas laws may be combined and more correctly stated, and at 
the same time extended to liquids, in the form: The intermolecular 
volume of a given volume of gas or liquid varies inversely as its 
mean intermolecular pressure, and directly as the absolute tempera- 
ture, the concentration of gram-molecules, and a constant which 
is the same for all gases and liquids. This may be embodied in the 
equation P(V —v)=22°4n7/273 or P(V —v)=0°082n7', where 
?=mean intermolecular pressure in atmospheres, V=volume in 
litres, v=volume virtually occupied by the molecules themselves, 
n=relative number of molecules, so that when /? and »=1 and 
7 = 273° ahsol., P(V —v)=22°4. This casts new light on the physi- 
cal properties of solutions and on various phenomena connected with 
gases and liquids. Thus it can be shown that: (a) Diffusion pres- 
sure of any one substance between one liquid or gas and another 
is proportional to the values of its partial pressures p in the one 
liquid or gas, and 1—v in the other. (4) The intermolecular pres- 
sure is the same for all solutions in the same solvent, up to high 
concentrations and with wide variations of temperature. (ec) Os- 
motic pressure is simply the increased intermolecular pressure 
required to neutralise the excess of diffusion pressure of a pure 
solvent inwards over that of a diluted solvent outwards, through 
membrane permeable to the solvent, but not to the solute which 
dilutes it. This excess is given by the equation 

M=0°082NT(n/N,—n), 
where 7) = osmotic pressure and n, V, V;=gram-mols. of solute, pure 
solvent, and solution per litre. (&) Diminution of vapour pressure 
of the solvent and rise of vapour pressure of the solute are propor- 
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tional to n/N,. (e) Elevation of b. p., and depression of m. p., of 
the solvent are proportional to »/(NV,—m), and can be calculated 
respectively if the latent heats of boiling or melting of solvent are 
known. (f) When the ratio »/, is the same in different solutions 
with the same solvent, the substances, of which » denotes gram- 
mols. per litre (including the solvent), are in diffusion equilibrium, 
and their mutual diffusion pressure is 0°082N7(n/N,). This diffu- 
sion pressure, which has, hitherto, often been confused with osmotic 
pressure, is of fundamental importance in physical chemistry and 
physiology. W. G. 


The Dissociation Pressures of some Nitrides. Ro.anp 
Epear SLtapE and Grorrrey IsHerwoop Hicson (T., 1919, 115, 
215—216). 


Structure of Crystals in very thin Lamine. New Experi- 
mental Determination of Molecular Dimensions. Reni 
MarcetIn (Ann. Physique, 1918, [ix], 10, 189—194).—The 
method employed in the investigation consists in examining a thin 
sheet of the substance between crossed nicols side by side with a 
thin wedge of quartz which is moved until the same colour is 
obtained with both, and from the indices of refraction of the quartz 
and the thickness of the wedge at the measured point calculating 
the thickness of the lamina of substance under investigation. By 
this method laminz of mica and ptoluidine have been examined, 
and it is shown that with mica lamine may be obtained of thickness 
equal to the diameter of the molecules. With p-toluidine lamine 
have been obtained which are certainly not thicker than twice the 
molecular diameter and probably not thicker than a single molecular 
diameter. J. F. 8. 


The Theory of Gels. Samvuen Crement Braprorp (Biochem. J., 
1918, 12, 351—381. Compare A., 1917, ii, 366).—The low diffusion 
constant of the natural emulsoids, by retarding the crystallisation 
of the hot sols, allows the accumulation of a large excess concentra- 
tion, which, together with their large value of A in von Weimarn’s 
formula, causes gelation on cooling. The small crystallisation 
velocity is also responsible for the permanency of the gels and the 
hysteresis of the sols. The viscosity changes in the sols of the 
natural emulsoids, by heating, are seen to be in conformity with 
Einstein’s formula, since thermal changes cause alterations in the 
numbers, as well as the size, of the crystallisation centres. Applying 
von Weimarn’s theory to the reversible sol-gel transformation, the 
conclusion is drawn that gels should comprise two phases, namely, 
an ultramicroscopic solid phase, bathed in a liquid dispersion 
medium, from which it has crystallised and which it retains partly 
by molecular and partly by capillary forces. 

Complex organic substances and such as are highly aggregated 
in solution tend to crystallise as spherites, and this leads to the sup- 
position that the ultimate solid particles of gels are spherites. This 
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is supported by the fact that by suitable precipitation with alcohol 
gelatin can be made to assume the form of microscopic spheres. 
The liquid adsorbed at the liquid—solid boundary surfaces of gels 
is under an internal pressure intermediate between those of the 
solid and of the liquid. This intermediate value of the internal 
pressure is much greater than that of the free liquid and conditions 
certain peculiarities in the properties of gels. W. G. 


Velocity of Coagulation. H.R. Kruyr and A. E. van ArRkEL 
(Chem. Weekblad, 1919, 16, 220—225).—A preliminary note on 
the measurement of the velocity of coagulation of colloidal solutions, 
The hydrosol studied is that of selenium prepared by the reduction 
of selenious acid by means of hydrazine. The concentration of the 
hydrosol was determined by direct enumeration of the particles 
under the ultramicroscope, the progress of the coagulation being 
exhibited by the fall in concentration observed from time to time 
over a period of thirteen days after the addition of the electrolyte. 
In presence of potassium chloride solutions of concentration 10 and 
20 mg. mol. per litre coagulation of the standard sol was scarcely 
perceptible ; with 40 and 50 mg. per litre coagulation was extremely 
rapid. The concentration 30 mg. per litre brought about coagula- 
tion at a convenient measurable rate. W. 8. M. 


Forms assumed by Drops and Vortices of a Gelatinising 
Liquid in Various Coagulating Solutions. Emit Harscnex 
(Proc. Roy. Soc., 1919, [A], 95, 303—316).—The effect of allowing 
a 14% gelatin sol to fall drop by drop into a solution of aluminium 
sulphate or ferrous sulphate is described, and illustrations of the 
forms assumed by the gelatin drops are given in the paper. Tem- 
perature and the density of the coagulating medium determine to a 
large extent the form assumed. By dropping a solution containing 
10 grams of gelatin and 8 grams of crystallised potassium ferro- 
cyanide into a solution of copper sulphate of suitable density, discs 
were produced which bear a remarkable resemblance to highly 
magnified blood corpuscles. The effect of the addition of a large 
number of substances to the gelatin solution is also described. 

J. F. 8. 


Investigations dealing with the State of Aggregation. 
IV. The Flocculation of Colloids with Salts containing 
Univalent Organic Ions. 8S. B. Scuryver and Nira E. Speer 
(Proc. Roy. Soc., 1919, [B], 90,400—414).—If adsorption of the dis- 
charging ion plays the chief part in the flocculation of colloids, it 
might be expected that those salts the normal solutions of which 
have the lowest surface tension would exhibit the greatest flocculat- 
ing capacity. This capacity was investigated for a series of sodium 
salts of organic acids and of hydrochlorides of organic bases, of 
which the normal solutions show wide variations in the surface 
tensions. As a general rule no relationship was shown to exist 
between surface tension of the solutions and flocculation capacity. 
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In only one case, that of the mastic sol, did such a relationship 
exist—the hydrochlorides of those bases the solution of which 
had lower surface tensions precipitating the mastic in lower con- 
centrations. It is suggested by the authors that two classes of 
suspensoid should exist, namely, those which owe their charge to an 
ion derived from a salt from which they are obtained by hydrolysis, 
as, for example, the chlorine ion in the ferric hydroxide sol 
obtained by dialysis of ferric chloride solutions, and those which 
owe their charge to an ion derived by dissociation in a colloid act- 
ing as an electrolyte in which the active, rapidly moving ion is held 
electrostatically in an outer layer to the other more slowly moving 
colloidal ion. The former class are designated exionic and the 
latter endionic colloids. Mastic belongs probably to the latter 
class. 8. B. S. 


Equilibria in the Reduction of Oxides by Carbon. Rotanp 
Epcar Stave and Grorrrey IsHerwoop Hieson (T., 1919, 115, 
205—214). 


Relations between Distribution Ratio, Temperature, and 
Concentration in System: Water, Ethyl Ether, Succinic 
Acid. Grorce SHannon Forbes and ALBERT SPRAGUE COOLIDGE 
(J. Amer. Chem. Soc., 1919, 41, 150—167).—The published data 
on the solubilities and distribution ratios for this system being 
insufficiently numerous and concordant, a complete set of new 
determinations has been made. The ethyl ether used was care- 
fully purified, especially from alcohol, a trace of which may be 
detected by means of the green coloration given with strong sodium 
hydroxide solution containing a little permanganate; the presence 
of 1% of ethyl alcohol is found to increase the solubility of ether 
in water by about 2%, and that of succinic acid in ether by about 
20%, the effect on the solubility of the acid in water being much 
less. The method of analysis used consisted. in shaking a mixture 
of the desired composition in a “pyrex” vessel shaped like a sub- 
marine with periscope; as the stopper is in contact with neither 
the contents of the vessel nor the water of the thermostat, it need 
not be greased, danger of contamination being thus obviated. The 
vessel was rocked at such a speed that the air bubble travelled the 
whole length to and fro, the rocking being stopped for ten minutes 
and the two layers extracted separately by inclining the vessel first 
one way and then the other. Special pipettes were used, which 
did not require greased stoppers and which allowed of the evapora- 
tion of the solutions without transference to other vessels. 

The compositions of solutions unsaturated with one of the con- 
stituents were determined at 15°, 20°, and 25°, and a series of 
measurements of the distribution ratio was made at each of the 
three temperatures and at various concentrations of acid. 

If s is the mol. fraction of succinic acid (undissociated) in the 
water layer, and e, w, o, w, and ¢ those of ether in the water layer, 
water in the water layer, succinic acid in the ether layer, water in 
the ether layer, and ether in the ether layer, respectively, the com- 
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plete differential of the distribution ratio (R=s/ o) with respect to 
temperature is shown to havethe form dR /dt=(6 + an) /o(1—am) — 
s(B +av)/o%(1—ayu), where a=[8c/5w},, B=[6e/dt],, p= [dw/dc}, 
and v=[8w/dt],. The reasoning involved is followed out by means 
of a solid diagram. Further, an expression is derived for the value 
of dR/dt between solutions having constant composition of solvent 
(compare Herz and Kurzer, A., 1910, ii, 399, 1045), the value thus 
obtained for dR/dt being 0°0257, whereas the expression given 
above yields the result, dR /dt =0-0258. 

Succinic acid is not distributed in constant ratio between water 
and ether; the ratio of activity to concentration in aqueous solu- 
tion falls with increasing concentration, or, more strictly, this 
deviation is greater in water than in ether solution, solvation being 
undoubtedly largely responsible for this phenomenon. 

Application of Rothmund and Wilsmore’s mutual solubility 
equation (A., 1902, ii, 447; compare Nernst, A., 1901, ii, 647) to 
the solubility data at 20° shows that 60 mols. of H,O furnish 
33 molecules of water, which therefore consist almost entirely of 
(H,0),; this result is only an approximate one, but it agrees well 
with estimates made by other workers using different methods 
(compare Richards and Palitzsch, this vol., ii, 97). pe & A 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XIV. Binary Solution 
Equilibria between Pyrogallol and the Aromatic Amines or 
Acid Amides. Rosert Kremann and Lupwic Zecuner (Monatsh., 
1918, 39, 777—805. Compare A., 1918, ii, 69; this vol., ii, 54). 
—Previous results have led the authors to the conclusion that 
pyrogallol, as a trihydroxyphenol, should be capable of uniting 
with three molecules of a primary amine unless the close proximity 
of the hydroxy-groups leads to steric hindrance. The latter is 
found to be the case, since pyrogallol unites with only two mole- 
cules of aniline, ptoluidine or B-naphthylamine, and with but 
one molecule of a-naphthylamine; with the isomeric phenylene 
diamines, compounds of the type, 2 molecules pyrogallol + 2 mole- 
ecules diamine, are obtained, whilst with the para-isomeride there is 
also formed a compound of two molecules of the phenol with one 
of the diamine. As is to be expected, an equimolecular compound 
of pyrogallol and benzamide is found to exist, and a similar com- 
pound is in all probability formed from acetamide. H. W. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XV. The Binary 
Systems of Benzophenone with Phenols and their Deriv- 
atives. Rosert Kremann and Lupwia Zecuner (Monatsh., 1918, 
39, 807—832).—The affinity of different classes of substances 
towards phenols generally appears to be weakened by the replace- 
ment of the methyl by the phenyl group in the former; the work 
now described was undertaken with the object of obtaining a direct 
comparison of acetone and benzophenone in this respect. 
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Benzophenone forms equimolecular compounds with phenol and 
a-naphthol, thus resembling acetone; with B-naphthol, the three 
mononitrophenols, the three dihydroxybenzenes, and pyrogallol, on 
the other hand, it gives simple eutectics. It therefore appears 
that the ability of a phenol to form compounds with benzophenone 
is lessened by the introduction into it of groups which strengthen 
its electronegative character. H. W. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XVI. The Binary 
Systems of Benzophenone and certain Amines. Roserr 
KreMann and Rupotr Scuapincer (Monatsh., 1918, 39, 833—838). 
—The inability of benzophenone to yield compounds with nega- 
tively substituted phenols (preceding abstract) might be due merely 
to steric hindrance or to insufficient difference in the heteropolarity 
of the components, such that whilst the electronegative carbonyl 
group can react with amphoteric phenol, it is unable to do so 
with its electronegative derivatives. In the latter case, it appeared 
probable that benzophenone would react with amines. Experi- 
ment, however, shows that it yields simple eutectics with ptolu- 
idine and with a- or B-naphthylamine. The difference in behaviour 
of benzophenone towards phenol on the one hand and towards 
negatively substituted phenols on the other must be ascribed to 
steric hindrance. H. W. 


Velocity of Reaction in the System 2NO+0,. Max Travutz 
(Zeitsch. Elektrochem., 1919, 25, 4—9).—Polemical between the 
author and Bodenstein on the method adopted in calculating from 
the experimental results in connexion with the above-named 
system (see Bodenstein, A., 1918, ii, 302; Trautz and Dalal, A., 
1918, ii, 162). J. F.S. 


Relationship of the Constants of Formation and Hydro- 
lysis of Esters of Symmetrical Dicarboxylic Acids. Anron 
SkxraBaL (Monatsh., 1918, 39, 741—763).—A theoretical considera- 
tion of the subject and partial review of the literature. The 
author is led to the following conclusions. 

The esterification of a symmetrical dicarboxylic acid and the 
hydrolysis of its normal ester in the presence of acid lead to an 
“acid-ester ” equilibrium (2 acid ester — normal ester + dicarb- 
oxylic acid), the constant, AK, of which is related to the constant 
ratios of consecutive hydrolysis and esterification in accordance with 
the equation mn/=K. If, therefore, the acid-ester equilibrium is 
not appreciably altered by change in temperature and other experi- 
mental conditions, nn’ must be constant. This is most readily the 
case when both n and n’ are of the order unity, and when, further, 
n=n!', Actually, K is found to be practically independent of the 
temperature, and its numerical value is frequently 4, hence the 
simplified constant ratio, n=n’=2. The acid-ester equilibrium is 
displaced with decreasing acidity, and in consequence the relation- 
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ship of the constants for alkaline hydrolysis differs from that for 
acidic hydrolysis. 

The esterification of a symmetrical dihydric alcohol and the 
hydrolysis of its normal ester leads to an “ester-alcohol”’ equil- 
ibrium (2 ester alcohol — normal ester + alcohol), the constant, 
K, of which is related to the constant ratios of the consecutive 
actions according to the equation nn’/=K. The “ester-alcohol” 
equilibrium is not influenced by the acidity, and the relationship 
of the constants is consequently the same for acid and alkaline 
hydrolysis. 

Replacement of the alkyl group is analogous to esterification 
and hydrolysis. Consecutive replacement in a symmetrical mixed 
ester leads to the establishment of a ‘“ mixed-ester” equilibrium, 
the constants of which are similarly related to the ratios of the 
constants for consecutive replacement. The ratios of the constants 
of the hydrolysis and formation of mixed esters are governed by 
their relationships to the constants of the two acid-ester equilibria 
(or ester-alcohol equilibria) and of the mixed ester equilibrium. 

The dynamic conception of the ester equilibrium imposes neces- 
sary, but not complete, conditions with respect to the relationship 
of the constants of formation and hydrolysis of symmetrical di- 
esters and its variation with the experimental conditions. The 
possible variations are limited by the simultaneous application of 
the parameter rule (A., 1916, ii, 607). The latter leads to assump- 
tions which can be experimentally tested, and are therefore valu- 
able working hypotheses. H. W. 


Consecutive Reactions. V. Dynamics of the Oxalic 
Ester Equilibrium. Anron Skrapat and Danica Mrazek 
(Monatsh., 1918, 39, 697—739. Compare A., 1916, ii, 477; 1917, 
ii, 250; 1918, ii, 12).—The hydrolysis of normal methyl oxalate, 
the esterification of oxalic acid, and the reaction of the acid ester 
in aqueous-alcoholic solution have been kinetically investigated at 
25°. The acid titre and the amount of normal ester have been 
analytically determined at given intervals of time. All three pro- 
cesses show uniformly that the relationship of the constants is 
2:1 both for the consecutive hydrolysis of the normal ester and for 
the consecutive esterification of oxalic acid. The esterification 
equilibrium of oxalic acid has been determined for both stages of 
the process. H. W. 


Hydrolysis of Ethyl Oxalate with Alkali. Awnron SkrABaL 
and Anton Martievic (Monatsh., 1918, 39, 765—773).—To gain 
insight into the influence of the nature of the alkyl group on the 
velocity of hydrolysis of esters, the authors have examined the 
behaviour of ethyl oxalate under conditions similar to those used 
with the methyl ester (A., 1917, ii, 250). Comparison of the con- 
stants obtained with those found for the methyl ester shows the 
latter to undergo the first stage of hydrolysis three times as rapidly, 
and the second stage two and a-half times as rapidly, as the ethyl 
ester. H. W. 
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Studies in Catalysis. X. TheApplicability of the Radia- 
tion Hypothesis to Heterogeneous Reactions. WILLIAM 
CupMorE McCuttracu Lewis (T., 1919, 115, 182—193). 


Chemical Structure of Atoms. I. Franz Wenzev (J. pr: 
Chem., 1918, [ii], 98, 155—-203).—A theoretical paper containing 
the following sections: 

I. Typical Elements.—The author’s method of building structural 
_forms of atoms is based on two hypotheses. The first is that the 
tervalent nitrogen atom is composed of two nuclei united by a 
double linking (compare A., 1918, ii, 17); in addition to the three 
valencies, four others are involved in the double linking, thus 
—@=@<. The second hypothesis is that the mass 14°01 of the 
nitrogen atom is distributed uniformly over these seven valencies, 
so that with each valency corresponds a mass of approximately two 
units, designated valency mass 2. It is assumed, therefore, that to 
each valency is related a definite mass magnitude. This is usually 
2, but in connexion with the atoms of lithium, glucinum, and boron 
a valency mass 3 must be assumed. Starting, therefore, from the 
helium atom (composed of two singly linked nuclei) the elements of 
the first small period can be built up by the systematic addition to 
both nuclei of the helium atom of valency masses 2 and 3 in num- 
bers increasing from 1 to 7; thus, 
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(O =valency mass 2; @ = valency mass 3.) 


carbon, nitrogen, oxygen, and fluorine are represented by similar 
structures containing 6, 7, 8, and 9 valency masses respectively. 
Analogous structures can be formed for the elements of the second 
period, starting from the neon atom. The author claims that these 
structures, which are not at variance with the physical properties 
of atoms, are fitted to express the most important chemical proper- 
ties of the elements and render possible the treatment of general 
questions, such as variability of valency and the cause of the 
metallic and metalloid characteristics of elements. 

II. Valency Masses and their Mode of Linking.—Assuming that 
the forces which hold together the valency masses in the atomic 
nucleus can be treated as valency forces, the maximal value of the 
valency masses 2 and 3 (and also of valency mass 1, from which 
valency masses 2 and 3 must be assumed to be derived) can be 
ascertained. By introducing these maximal values of the valency 
masses into the structural pictures above, structural formule are 
obtained which allow the deduction of many interesting phenomena, 
such as (a) the exmtence of a metallic form of the quinquevalent 
nitrogen atom, on which are founded the ammonium compounds, 
(>) the variations of the atomic weights from whole numbers, (c) a 
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structural formula of the hydrogen atom which appears to account 
for its metallic properties and for the variation of its atomic weight 
from exactly 1. 

III. Stereotsomerism of Ammonium Compounds.—The preceding 
theory of atomic structure leads to the evolution of a model of the 
nitrogen atom which is in agreement with crystallographic require- 
ments concerning the spatial positions of the atoms in ammonium 
iodide and in tetramethylammonium iodide. By the help of this 
model the possibilities of isomerism to be anticipated in ammonium | 
compounds can be derived. These are exceedingly complicated, and 
of all the nitrogen models hitherto proposed only the pyramidal 
formula of Bischoff is applicable for the graphic representation of 
the isomerism of ammonium compounds, and then only if it is 
amplified by the insertion of a diagonal in the square base. For 
the explanation of such isomerism chemistry must call in the help 
of crystallography in a much greater degree than has hitherto been 
the case. The isomerism of the optically active ammonium com- 
pounds requires for its establishment the conception of a binuclear 
nitrogen atom. 

IV. The Metallic Carbon Atom.—It is known that one of the 
valencies of the carbon atom occasionally functions with basic pro- 
perties (Baeyer’s carbonium valency). This necessitates. a 
‘metallic ” carbon atom, the structure of which includes the group- 
ing characteristic of the atoms of the metals. Such a structure can 
be derived from that of the metalloid carbon atom. In the latter 
the valencies are directed tetrahedrally, whilst in the metallic 
carbon atom the three metalloid valencies lie in a plane to which 
the metallic valency lies at right angles, a spacial disposition of the 
valencies of the metallic carbon atom which the author claims is 
cenfirmed by the position of the atoms in the crystal lattice of 
graphite. C. §. 


New Reflux Condenser. James J. Baspa (J. Ind. Eng. Chem., 
1919, 11, 52).—A side-tube, leading from the stem of the con- 
denser just above the flask containing the volatile liquid, conducts 
the vapours into the top of the condenser jacket, where they enter 
the condensing coil. The lower part of the latter is formed into a 
siphon-trap, which delivers the condensed liquid into the flask 
through a tube extending down the stem of the condenser. A 
branch tube on the coil just above the trap extends through the 
top of the condenser jacket. W. P. S. 


An Efficient Laboratory Funnel for Filtering’ Neutral 
Liquids, especially the Volatile Organic Solvents. T. B. 
Avprics (J. Ind. Eng. Chem., 1919, 11, 139—140).—In this funnel 
the filter paper is clamped securely between two plates, so that it 
cannot lift even when the suction is interrupted ; the formation of 
channels and passages for the liquid and precipitete beneath is thus 
avoided. The funnel is of aluminium and consists of four parts: 
(1) a cast hollow cylinder with a small flange at the top and a 
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heavier one at the bottom, both outside, the lower one being 
screwed ; (2) a plate 1°5 mm. thick perforated with 0°75 mm. holes 
(3 mm. centre to centre); (3) a ring, threaded on the inside and 
milled on the outside; (4) a conical lower portion provided with a 
stem and having a flange at the top threaded on the outside to 
mesh with the threads on the inside of the ring. After the filter- 
paper has been introduced the ring is screwed up and holds the 
other three parts together, rubber rings being inserted to render the 
joints tight. a. ae Bs 


Inorganic Chemistry. 


Chemical Reactions at Low Pressures. IV. The Clean- 
up [complete removal] of Nitrogen by a Heated Molybdenum 
Filament. Irvinec Lanemuir (J. Amer. Chem. Soc., 1919, 41, 
167—194. Compare A., 1915, 1i, 467)—When molybdenum fila- 
ments ere heated at 2000—2400° K in nitrogen at pressures of 
40 bars or less (0°03 mm.), great care being taken to exclude mois- 
ture, the filaments lose weight at the same rate as if heated in a 
vacuum. The nitrogen does not attack the filaments, but disap- 
pears at a rate independent of the pressure if the latter exceeds 
1 bar; the amount of the nitrogen thus disappearing is much less 
than the chemical equivalent of the molybdenum evaporated, and 
the ratio, e¢, of the number of molecules of nitrogen removed to the 
number of atoms of molybdenum evaporated in the same time 
decreases from a maximum of about 0°4 to a minimum of about 
0°01 as the temperature of the filament or bulb is raised. 

With very minute pressures of water-vapour such as result even 
in presence of drying agents from failure to “ bake out” the bulb, 
no complete removal of nitrogen occurs, although under such con- 
ditions molybdenum will remove carbon monoxide and tungsten 
will remove either nitrogen or carbon monoxide, the value of ¢€ in 
each of these cases being unity. 

The fact that ¢ is independent of the pressure, but dependent on 
the filament and bulb temperatures, indicates that the reaction 
occurs in the space around the filament, and that each collision 
between molybdenum atoms and nitrogen molecules results in com- 
bination, at least two products being formed ; these are probably a 
first order compound of the formula NMoN and a second order 
compound, Mo:N,, the proportion between the amounts of these two 
depending on the relative velocity of the molecules at the moment 
of collision and on the internal velocity of the nitrogen molecules. 
The former compound is very stable and cannot be decomposed on 
the bulb by heating to 360°, its formation being favoured by low 
relative translational velocity of the colliding molecules and by high 
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internal or rotational velocity in the nitrogen molecule. All those 
collisions which do not yield the first order compound give that of 
the second order, which is so unstable that it decomposes practically 
completely on striking the bulb, owing to the attractive forces 
between pairs of molybdenum atoms being much greater than 
between these and nitrogen molecules. 

The deposit which collects on the bulb has the following proper- 
ties. It is spongy and can easily be rubbed off with the finger on 
opening the bulb, whereas deposits formed in a high vacuum are 
dense and can scarcely be scratched off with a knife. If the bulb is 
kept at the temperature of liquid air, the deposit formed gives up 
some nitrogen when warmed to the ordinary temperature, but only 
part of this nitrogen is absorbed again on cooling the bulb; the 
larger part of the nitrogen in the deposit is not, however, liberated 
by heating in a vacuum at 360°. The deposit very rapidly absorbs 
up to about one-thirtieth of its chemical equivalent of nitrogen 
when cooled by liquid air, but it does not readily absorb hydrogen 
under these conditions. At the ordinary temperature or above, 
however, large quantities of hydrogen are absorbed or dissolved by 
the deposit, these being given up slowly at 300° in a good vacuum. 
When heated in nitrogen at 270° or above, the deposit combines 
with nitrogen, and this is not given off again at 360° in a vacuum. 
The deposit reacts rapidly with water-vapour at the ordinary tem- 
perature with production of hydrogen, much of which remains 
dissolved in the deposit until liberated by heating. a oS 


Formation of Ammonia by the Electric Discharge. E. 
Briner and A. Barrruss (Helv. Chim. Acta, 1919, 2, 95—100).— 
As the result of experiments on the production of ammonia from 
nitrogen and hydrogen by means of the electric arc it is found that 
the yield of ammonia is more than doubled when the ratio of nitro- 
gen to hydrogen is increased from 1:3 to 15:3 by volume. This 
result, which appears to contradict the rule that the optimum mix- 
ture for the formation of a substance corresponds with the composi- 
tion of that substance, is explained on the ground that at the tem- 
perature employed the active participants in the reaction are the 
atoms, not the molecules, of the two gases and that an excess of 
nitrogen will be necessary if this gas is more difficultly activated 
than hydrogen. [See also J. Soc. Chem. Ind., 1919, a . 


Combustion of Ammonia in a Deficiency of Oxygen. 
F. Rascuic (Zeitsch. physikal. Chem. Unterr., 1918, 31, 138—142; 
from Chem. Zentr., 1918, ii, 1016—1017).—It is generally consi- 
dered that the combustion of ammonia in an excess of oxygen 
results in the formation of nitric oxide and water; the author con- 
siders this view to be erroneous, or, at any rate, not proved. When 
oxygen is in deficit, reaction is commonly supposed to proceed 
according to the equation (i) 4NH,+30,=2N,+6H,O. Miller 
(Zeitsch. physikal. Chem. Unterr., 1913, 169) has, however, shown 


- © & 5“ tS bo = i ne nn ee, ee a ee ee 


ost 


TNORGANIC CHEMISTRY. ii. 149 


that under these conditions a quantity of gas is formed containing 
about 59% nitrogen and 41% hydrogen, and has assumed that a 
portion of the ammonia dissociates into its constituent elements at 
the high temperature of the flame. If this were actually the case, 
considerable quantities of nitrogen should be formed when oxygen 
is in excess, whereas the yield of nitric acid is actually 90% and 
over. An explanation may be found in the formation of the hypo- 
thetical di-imide when oxygen is in deficit: [(ii) NH,+O,=N,H,+ 
2H,O], which would probably decompose into nitrogen and hydro- 
gen. The author has heated potassium hydrazinesulphonate with 
potassium hydroxide in the expectation that the hydroxyhydrazine 
primarily formed would immediately pass into di-imide by loss of 
water; actually, the calculated amount of potassium sulphite was 
formed and a mixture of equal volumes of nitrogen and hydrogen 
was evolved. A similar result was obtained by the decomposition 
of benzenesulphonhydrazide, NH,*NH:SO,Ph. Miiller’s experi- 
ments can be interpreted by supposing that the combustion of 
ammonia takes place partly according to equation (i) and partly 
with formation of di-imide. It is, however, possible that the first 
reaction does not occur at all, but that combustion proceeds with 
intermediate formation of hydrazine [(iii) 4NH,+0,=2N.H,+ 
2H,O], which subsequently decomposes into nitrogen and hydrogen. 
Actually, the author has been able to establish the production of 
hydrazine (by isolation of benzylazine) when oxygen burns in am- 
monia. Combustion, therefore, probably proceeds mainly in accord- 
ance with equation (ii), and to a less extent according to equa- 
tion (iii), whilst oxidation in accordance with equation (i) mav be 
considered not to occur at all. H. W. 


Formation of Azoimide by Oxidation of Hydrazine. 
A. Ancett (Atti R. Accad. Lincet. 1918, Tvl, 27, ii, 389-—393).— 
The author’s exneriments (A., 1894, ii, 93) were carried out in 
accordance with theoretical considerations which referred to the 
analogies in hehaviour shown by hydrazine. hydroxylamine, and 
hydrogen peroxide, and were completely confirmed experimentallv. 
Browne and Overman (A., 1916, ii, 245) and Sommer (A., 1917, 
ii, 30). on the other hand, attempted merely to obtain an explana- 
tion of a reaction discovered accidentally by them, namely, the 
formation of azoimide by oxidation of hydrazine, the only connec- 
tion with the author’s work Ivine in the fact that, to explain the 
formation of azoimide from hydrazine some intermediate poly-nitro- 
genated compound must be assumed. This intermediate term is 
probably tetrazone, NH.*N:N-NH, (A.. 1917, i, 452: compare Will- 
staétter and Pfannenstiehl], A., 1905, i, 723). Z. us P. 


The Oxidation of Nitric Oxide by Dry Air. Awnnprf 
Sanrourcne (Compt. rend., 1919, 168, 307—310. Compare this 
vol., ii, 105).—A study of the oxidation of nitric oxide by dry air 
at temperatures ranging from —50° to 525°. The first stage in 
the oxidation, namely, the conversion of nitric oxide into nitrogen 
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trioxide, is practically instantaneous and independent of the tem- 
perature between the limits given. The next stage, the oxidation of 
the nitrogen trioxide to nitrogen peroxide, is regulated by the 
reversible reaction, 2N,O,+0O, — 4NO,, in which the displacement 
is from left to right up to 200°, but tends more and more towards 
right to, left as the temperature rises from 200° to 525°. =W. G. 


The Cycle of Oxidation of Nitric Oxide in the Presence 
of Water. Anpr& Sanrourcne (Compt. rend., 1919, 168, 
401—404).—In the presence of water, nitric oxide is oxidised to 
nitrogen trioxide and not to the peroxide, the trioxide then being 
decomposed by the water, giving nitric acid and a partial regenera- 
tion of nitric oxide. In the presence of nitric acid (D 1-5), how- 
ever, the nitrogen trioxide is oxidised with the formation of the 
peroxide and water, according to the equation 2HNO,+N,0,= 
H,O+2N,0,. This oxidation is first noticeable with nitric acid 
(D 1:3), which has a concentration of approximately 50%, but is 
not complete, and progresses further as the concentration of the 
nitric acid used is increased. W. G. 


Apparatus [to Demonstrate] the Decomposition of Nitric 
Acid at a Red Heat. H. Bérragr (Zeitsch. physikal. Chem. 
Unterr., 1918, 31, 152; from Chem. Zentr., 1918, ii, 1005).—The 
apparatus consists of a small quartz distilling flask provided with 
a dropping funnel and connected with an inclined condenser and 


small glass cylinder; the stopper of the latter carries a glass tube 
leading to a pneumatic trough for the collection of oxygen. Con- 
denser and cylinder are cooled by a freezing mixture. The nitric 
acid is allowed to drop into the strongly heated flask; a green 
liquid, consisting of condensed nitrogen peroxide, water, and un- 
changed nitric acid, collects in the cylinder. H. W. 


Electrochemical Preparation of Salts of Perphosphoric 
Acid and of Monoperphosphoric Acid. Fr. Ficuter and 
Antonio Rivs y Mrrd (Helv. Chim. Acta, 1919, 2, 3—26. Com- 
pare Fichter and Miiller, A., 1918, ii, 439; Rius y Mir@, this vol., 
ii, 63).—Most of the work has been already published (Joc. ctt.). 
The amount of monoperphosphoric acid increases with increasing 
current density, with decreasing total concentration, and with 
decreasing alkalinity. If the electrolysis is prolonged to produce 
high concentrations, the current yield decreases largely. With 
suitable electrodes, the yield of perphosphate is 64% and of mono- 
perphosphate somewhat more than 7%. These salts are formed in 
moderate yield even in the absence of fluoride provided the electro- 
lyte is rich in alkali; also both peroxidised salts are obtained by 
the electrolysis of a mixture of tetrapotassium and dipotassium 
pyrophosphates. In strongly acid solution, perphosphoric acid 
decomposes spontaneously in about two days into monoperphos- 
phoric acid and phosphoric acid. Monoperphosphoric acid also 
decomposes in acid solution, but much more slowly than in alkaline 
solution. 
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Graphitic Carbon. V. Kontuscnirrer (Zeitsch. anorg. Chem., 
1919, 105, 35—68).—The physical and chemical properties of 
graphite vary within such wide limits that no distinct line of 
demarcation can be drawn between graphite on the one hand and 
amorphous carbon or soot on the other. From the consideration 
of a mass of data relating to the properties and mode of occur- 
rence of natural graphite, and the methods of formation and 
properties of artificial graphite and amorphous carbon, the author 
comes to the conclusion that all varieties of graphite and 
amorphous carbon are different physical forms of “ black carbon,”’ 
which is to be regarded as an allotropic modification of diamond. 
The properties of different samples of graphite depend on the con- 
ditions under which it is produced, and its variable character is to 
be attributed to different degrees of dispersity. The reactions 
favourable to the production of graphite fall into three groups: 
(1) surface reactions; (2) reactions in sitw; (3) surface layer reac- 
tions. These are all reactions of the localised type which have 
been grouped together in a previous paper in the class of “topo- 
chemical”’ reactions (this vol., ii, 156). As an example of the first 
group, the decomposition of acetylene by copper at 400—500° pro- 
duces graphite as the result of a slow surface reaction, whereas the 
spontaneous decomposition at a higher temperature in unlimited 
space produces soot. The formation of graphite by the decomposi- 
tion of a carbide, as in the Acheson process, is an example of the 
second group, and another example is the precipitation of graphite 
from iron—carbon solutions, where in all probability crystals of 
cementite are first formed, which then decompose, leaving the 
graphite particles as pseudomornhs of the cementite crystals. As 
examples of the third group, there are those reversible reactions 
which lead to graphite formation, such as the decomposition of 
carbon disulphide. In these cases, temperature is of importance 
only in so far as it determines the rate at which equilibrium is 
attained. Contrary to the generally accepted view, temperature 
and pressure have little influence on graphite formation except in 
so far as they influence other conditions. 

It is probable that all natural graphite has been formed by a 
localised reaction of one of the above tvpes. It may in some cases 
have been formed by metamorphosis of organic carbon in contact 
with igneous rock, more often probably by the decomposition of 
earbon menoxide in clefts, catalysed by the metallic oxides present, 

The view that there is no essential difference between graphite 
and amorphous carbon is borne out by the work of Debye and 
Scherrer on the constitution of graphite and amorphous carbon 
(A., 1917. ii, 437). which showed that both have the same inter- 
ference effect on X-rays. The conclusion of these authors that in 
eraphite the carbon atoms are arranged hexagonally in plane 
lavers which are superimposed on one another is in agreement with 
the present author’s idea that graphite owes its peculiar properties 
to its lamellar structure. This type of structure not only accounts 
for its peculiar physical properties, but also for many chemical 
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properties, such as its resistance to oxidation and to reagents, and 
for the fact that its formation is favoured when free carbon is 
produced by a surface reaction. The difference between the densi- 
ties and heats of combustion of graphite and amorphous carbon is 
discussed, and is shown not to be detrimental to the theory that 
they are essentially the same form of carbon. The formation of 
graphitic acid by oxidation of graphite and not of amorphous 
carbon is due to the peculiar structure of the former and not to 
the existence of a distinct graphite molecule. E. H. R. 


Graphitic Carbon and Graphitic Acid. V. Kontscuirrer 
and P. Haenni (Zeitsch. anorg. Chem., 1919, 105, 121—144).— 
For the further elucidation of the structure of graphite (preceding 
abstract), the oxidation of graphite to graphitic acid and the 
properties of the latter have been studied. Since the properties of 
the graphitic acid depend on those of the graphite used, in order 
to obtain results which could be reproduced, the experiments were 
confined to a specially pure electrically prepared graphite free 
from ash. The oxidations were carried out with a mixture of 
potassium chlorate, nitric and sulphuric acids in the cold under 
fixed conditions. The peculiar oxidising properties of this mixture 
are due to the fact that it penetrates the whole mass of the 
graphite; other oxidising agents which do not penetrate the 
graphite have little action or oxidise it completely to carbon 
dioxide. 

Repeated treatment of the graphitic acid with the oxidising 
mixture changes its colour from green to brown or yellow, whilst 
its carbon content gradually diminishes. Thus after one treat- 
ment, the graphitic acid has the composition C =59°02%, H=1°91%, 
O=39-07%, and after five oxidations, C=54'4%, H=2°14%, 
O=43°46%. The apparently crystalline particles of graphitic acid 
are not crystals, but pseudomorphs of the original graphite par- 
ticles. After repeated washing with water, the graphitic acid 
passes into solution. ‘The colloidal solution can be flocculated by 
dilute acids, and the precipitated gel is perfectly soluble in water. 
The differently coloured graphitic acids merely differ in their degree 
of dispersity, the more lightly coloured products, obtained by 
repeated oxidation, being more highly disperse. It is not true, as 
was formerly supposed, that the colour of the graphitic acid depends 
on the sample of graphite from which it is made. 

When heated or treated with reducing agents, graphitic acid is 
reduced to carbon. Heating experiments have shown that the gases 
evolved are water, carbon monoxide, and carbon dioxide, the ratio 
CO/CO, being greater the more slowly the heat is applied. The 
temperature at which the decomposition becomes explosive is also 
lower the slower the heating, and if the heating is very slow the 
decomposition may go quietly to completion without explosion. 
The black, voluminous residue consists of carbon (99°7% C). It 
has all the properties of soot, but can be compressed into a mass 
very similar to graphite. When the decomposition of the graphitic 
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acid by heat takes place under pressure, the graphitic character 
of the residual carbon is more marked. By decomposing the 
graphitic acid under sulphuric acid at 160—180°, a residue was 
obtained having properties intermediate between those of soot and 
graphite. Treatment of graphitic acid with reducing agents, such- 
as ferrous or stannous salts, gave products with strongly marked 
graphitic properties, giving graphitic acid again when oxidised. 
These products, however, were contaminated with adsorbed iron 
or tin compounds, which were difficult to remove. 

The results of these experiments are held to confirm the opinion 
expressed in the former paper (loc. cit.) that graphite is formed 
when the reaction resulting in the formation of free carbon is 
spatially confined (topochemical reaction), and that the difference 
between graphite and amorphous carbon is purely physical, depend- 
ing on the conditions of formation. The formation of graphitic 
acid is likewise topochemical in character, the graphitic acid re- 
taining the structure of the original graphite. E. H. R. 


Course of Reaction in Explosions of Dilute Carbon Di- 
sulphide-Air Mixtures. G. R. Srewarr and Jonun S. Burp 
(J. Ind. Eng. Chem., 1919, 11, 130—133).—In the combustion of 
dilute mixtures of carbon disulphide and air, containing from 
2°5 to 4% of the former, from 40 to 60% of the carbon disulphide is 
oxidised according to the equation CS,+30,=CO,+2S0,; from 
25 to 35% follows the reaction 2CS,+50,=2CO + 480, ; the remain- 
der, 15 to 30%, is unchanged. Sulphur trioxide does not seem to be 
formed. With a mixture containing 2°5% of carbon disulphide, the 
resulting gases contain about 15% of oxygen, 1% of carbon dioxide, 
usually less than 1% of carbon disulphide and carbon monoxide, 
and about 4% of sulphur dioxide. [See, further, J. Soc. Chem. Ind., 
1919, April.] W. PB. &. 


Precipitated Amorphous Silica. P. Brarsco (Compt. rend., 
1919, 168, 343—345).—-F rom a study of the dilatation of precipi- 
tated silica, cast into sticks by admixture with 5% of sodium sili- 
cate as a paste and subsequently dried and calcined, the author 
finds that precipitated silica is amorphous provided that it is only 
heated to about 600°, but that, if it is calcined at a temperature 
exceeding 1000° it is crystalline and of the same form as cristo- 
balite. W. G. 


Nature of the Gas Evolved when Fused Sodium Hydroxide 
is Dissolved in Water. W. H. Scuramm (Chem. Zeit., 1919, 
43, 69—70).—Evolution of gas is sometimes noticed when fused 
sodium hydroxide is dissolved in water; the greater part of this 
gas is air contained in the sodium hydroxide, but a small quantity 
of oxygen, in addition, is also present. For example, 400 grams of 
fused sodium hydroxide, when dissolved in water free from dis- 
solved gases, yielded 14°45 c.c. of gas containing 28°7% of oxygen. 
The quantity of oxygen in excess of that due to the air is derived 
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from the decomposition of an alkali compound of a higher ferric 
oxide; this compound is present in the sodium hydroxide, and is 
probably sodium perferrite, Na,O-Fe,O,. [See, further, J. Soc. 
Chem. Ind., 1919, April.] W. P.S. 


Normal and Acid Sulphates of Sodium. Pavrt Pascar and 
Ero (Bull. Soc. chim., 1919, [iv], 25, 35—49).—A study of the 
equilibrium of the ternary mixture, Na,SO,-H,SO,-H,O, over a 
temperature range from —30° to 120°. The results confirm the 
existence of the following anhydrous salts and hydrates: Na,SO, 
and its hepta- and deca-hydrates; Na,SO,,NaHSO,; NaHSO,; 
NaHS0O,,H,O ; NaHSO,,H,SO,; NaHSO,,H,SO,,1°5H,0 ; 

2NaHSO,,Na,SO,. 
There was no indication of the formation of the hydrate of the 
intermediate salt, Na,SO,,NaHSO,, or of the hydrate, 

Na,SO,,2°5—3H,0. 
Determinations were also made of the temperatures of commence- 
ment of solidification of solutions of sodium sulphate in different 
concentrations of sulphuric acid. Anhydrous normal sodium sul- 
phate is only obtained at the higher temperatures and from dilute 
acid. From results obtained with solutions of sodium hydrogen sul- 
phate it is shown that, in order to crystallise this sulphate, a con- 
siderable quantity of acid must be added to the solution, an acidity 
equal to 65% sulphuric acid being necessary in order to obtain the 
anhydrous hydrogen sulphate, the acid sulphates of the type 
NaHS0O,,H.SO, only being obtained with an acidity exceeding 80%. 

In order to recover some of the acid from sodium hydrogen sul- 
phate, one of two processes may be adopted. At the ordinary tem- 
perature a 40—45% solution of the acid sulphate may be prepared 
and then cooled to —20°, the liquid being sown with a crystal of 
the decahydrate, Na,SO,,10H,O. The liquid separates into a solid 
phase, and a liquid phase containing at the most 30% of sulphuric 
acid and about 10% Na,SO,. The second method suggested is to 
prepare a 75% solution of the anhydrous hydrogen sulphate at 100° 
and cool to the ordinary temperature. The liquid phase obtained 
contains about 50% of sulphuric acid. [See J. Soc. Chem. Ind., 
1919, April.] W. G. 


Basic Exchange in Silicates. II. EE. Ramann and A. 
SPENGEL (Zeitsch. anorg. Chem., 1919, 105, 81—96).—Experiments 
have been made on the action of mixed salt solutions on ammonium 
permutite, prepared by treating sodium permutite with ammonium 
nitrate. With mixed solutions of potassium and calcium chlorides 
in equivalent concentrations, the ammonium is completely replaced. 
The composition of the resulting permutite is independent of the 
total salt concentration between 0°1 and 3°25N. The ratio of the 
bases in the end-product is generally different from their ratio in 
the solution, the final permutite containing relatively more of that 
base of which there is a smaller proportion in the solution. When 
potassium, ammonium, and, in most cases, sodium are the predomin- 
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ating bases in the solution, the base ratio in the final permutite 
corresponds with the ion ratio in the solution. When, however, 
calcium predominates in the solution, the proportion of calcium in 
the permutite is much smaller than would correspond with its ion 
proportion in the solution. Calcium chloride solutions do not bring 
about complete basic exchange with either ammonium, potassium, 
or sodium permutite. It is concluded that basic exchange in the 
case of such silicates as permutite is an ion reaction following the 
general mass action law, but in the case of calcium, and to some 
extent sodium salts, a disturbing factor, probably of a physical 
character, comes into play (compare A., 1917, ii, 468). 
E. H. R. 


Silver Amalgams Rich in Silver. N. Parravano and P. 
Jovanovicn (Att: R. Accad. Lincei, 1918, [v], 27, ii, 411—412; 
Gazzetta, 1919, 49, i, 6—9).—Silver amalgams rich in silver were 
prepared similarly to the gold amalgams (see this vol., ii, 161). 
The specific electrical conductivity curve is not continuous, but 
consists of two distinct branches: the first extends from 0 to about 
2% of mercury, and has the form characteristic of solid solutions. 
The second, from about 2% to 14% of mercury (the highest propor- 
tion of mercury attainable by the method of preparation used), is 
a straight line, this being characteristic of alloys composed of two 
distinct crystalline individuals; the latter are the saturated mixed 
crystals with 2% of mercury and, according to Reinders (A., 1906, 
ii, 219), the compound, Ag,Hg. T. H. P. 


[Pure] Calcium Hypochlorite to Replace Dakin's Solution. 
P. Micuartis (Miinch. med. Woch., 1919, 66, 45).—The 
Griesheim-Electron works manufacture as “hyporit” an almost 
pure calcium hypochlorite containing a little calcium chloride and 
very little lime; it has over 80% of available chlorine, and forms a 
stable powder which can be compressed into tablets of accurate 
dosage. It readily dissolves in water to an almost clear, very 
faintly alkaline solution, which replaces that of Dakin. G. B. 


Yellow Cuprous Oxide. LL. Moser (Zeitsch. anorg. Chem., 
1919, 105, 112—120).—The best method for preparing yellow 
cuprous oxide is by the reduction of a cupric salt by means of 
hydroxylamine in presence of alkali. It can also be prepared elec- 
trolytically, using an alkali sulphate as the electrolyte and an anode 
of pure copper. When a copper salt is reduced by Fehling’s solu- 
tion the character of the precipitated cuprous oxide depends on 
the relative proportion of tartrate solution used; when excess of 
tartrate is used, red, crystalline cuprous oxide is formed, but with 
little tartrate, the cuprous oxide is yellow and amorphous. 

_ As first precipitated the amorphous cuprous oxide is light yellow 
in colour and is probably a hydroxide. In absence of air the colour 
quickly changes to orange or brick-red, probably through loss of 
water. I} can then be dried without further change. The dried 
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product contains a variable quantity, 2—3%, of water, held prob- 
ably by adsorption. At high temperatures, above a low red heat, 
the water is lost and the yellow, amorphous oxide changes into the 
red, crystalline form. The yellow cuprous oxide is to be regarded 
as a primary metastable form, the red, crystalline form being the 
stable one. E. H. R. 


The Carburation of Ceric Oxide. A. Damiens (Ann. Chim, 
1918, [ix], 10, 330—352. Compare A., 1918, ii, 442).—The author 
shows that the product described by Sterba (compare A., 1902, 
ii, 399) as an oxycarbide of cerium, CeC,,2CeO,, is not a definite 
compound at all. The formation of cerium carbide, CeC,, in an 
electric furnace takes place in three stages: 2CeO, + C=Ce,O0, + CO, 
Ce,0; + 9C=2CeC, + 3CO, CeC,=CeC,+C. The carbide, CeC;, is 
soluble in the cerous oxide, and the intermediate products obtained 
in the carburation are really solid solutions of this nature, their 
content of the carbide, CeC;, varying with the intensity of carbura- 
tion. This higher carbide in its turn decomposes, giving the known 
carbide, CeC,, and graphite, thus accounting for the fact that a 
pure carbide has never been obtained. W. G. 


Disperse Aluminium Hydroxide. I. V. Koutscnirrex 
(Zettsch. anorg. Chem., 1919, 405, 1—25).—The physical form of 
any solid substance appearing as the result oi a chemical reaction 
is influenced by the many variable factors which collectively deter- 
mine the conditions operative at the time of its formation. in 
particular is this the case when the sphere within which the reaction 
can take place is limited or localised, as where a solid is formed by 
a reaction between a second solid and a liquid or gas, the reaction 
being localised at the surface of the solid. The author's work on 
the different forms of silver and arsenic (A., 1913, ii, 589, 953) 
demonstrated the dependence of the physical form of the product 
on that of the starting material. It is suggested that such strictly 
localised processes as those here cited should be termed “topo- 
chemical” reactions. The study of such reactions is important in 
connexion with the chemical and physiological processes in plants 
and animals, and for the study of mineral morphology. 

As a noteworthy example of a topochemical reaction, the author 
has studied the formation of pseudomorphs of aluminium hydroxide 
by the action of ammonia solution on crystals of aluminium sulphate 
or ammonium alum. When crystals of either of these salts are 
immersed in ammonia solutions (1—10), more or less perfect 
pseudomorphs of the original crystals in aluminium hydroxide are 
formed, the change being quite rapid and complete. The pseudo- 
morphs can be dried, and sometimes even ignited, without losing 
their form. The physical characteristics of the pseudomorphs vary 
very considerably with the reaction conditions, depending especially 
on the ammonia concentration, temperature, nature of the original 
crystals, and the nature of the salts present in the reacting solution. 
For the experiments, crystal particles of graduated sizes were used, 
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and in order to characterise the resulting pseudomorphs, the average 
size of the particles was measured after drying at 40°, 110°, and 
at dehydrating temperature. The pseudomorphs were always 
smaller than the original crystals, the shrinkage being greater when 
stronger ammonia solutions were used. The density of the pseudo- 
morphs was always greater from alum than from aluminium 
sulphate, other conditions being the same. The presence of other 
salts in the reacting liquor, such as ammonium sulphate, chloride, 
nitrate, and carbonate, had a considerable influence on the character 
of the product. The denser pseudomorphs were generally more 
transparent than the lighter ones. 

The pseudoiorphs are undoubtedly true gels. After drying at 
40° they are rapidly peptised by dilute hydrochloric acid, but after 
drying at 110° peptisation is slower. The character of the sol 
obtained varies with that of the pseudomorphs in the same way as 
their density. The peptisation experiments indicate that the degree 
of dispersity is greatest in the densest pseudomorphs. The 
mechanism of the formation of the pseudomorphs and of their 
peptisation is discussed, the latter being considered a chemical reac- 
tion between the hydroxide and acid, as suggested in a previous 
paper (A., 1916, ii, 485). E. H. R. 


The Behaviour of some Alkali Alumino-silicates at High 
Temperatures. H. Leirmeier (Zeitsch. anorg. Chem., 1919, 105, 
69—80).—-The work here described was undertaken to ascertain 


whether alkali—aluminosilicates, by heating for some time at a 
temperature just below their melting point, undergo decomposi- 
tion with loss of alkali to such an extent that the accuracy of the 
melting-point determination would be affected. Two minerals were 
examined, a very pure form of orthoclase, adularia, m. p. 1145+5°, 
and the sodium aluminosilicate, labradorite, m. p. 1245-—-1250°. 
Samples of each mineral were kept upwards of 500 hours at a 
temperature 10° below the melting point. A small and gradually 
increasing loss of weight was always observed, of the order of about 
2%. The loss of weight is attributed to loss of alkali, but is too 
small to confirm by direct alkali estimation. E. H.R. 


Purification by Sublimation, and Analysis, of Gallium 
Chloride. THropore W. Ricwarps, W. M. Craie, and J. SAMESHIMA 
(J. Amer. Chem. Soc., 1919, 41, 131—132).—The method here 
described for the purification of gallium salts is based on the fact 
that gallium trichloride sublimes and distils at a low temperature, 
whereas other chlorides likely to be associated therewith are much 
less volatile. In the apparatus used, gallium could be burnt in 
pure, dry chlorine, and the impure gallium trichloride thus obtained 
distilled in pure chlorine, in nitrogen, and in a vacuum successively ; 
the parts of the apparatus were fused together, so that rubber con- 
nexions and ground joints were avoided. Distillation in nitrogen or 
in a vacuum was found necessary to eliminate dissolved chlorine. 
The resulting product showed no trace of any other substance in its 
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spark spectrum when examined in a Hilger wave-length spectro- 
meter. In the best of three preliminary experiments, 0°43947 gram 
of gallium chloride yielded 1°07087 gram of silver chloride, having 
required 0°80587 gram of silver for complete precipitation; the 
values of the atomic weight of gallium calculated from these two 
data are 70-09 and 70-11 respectively ; the determination is to be 
repeated with larger quantities of the gallium chloride. 
= =F. 


Purification of Gallium by Electrolysis, and the Com- 
pressibility and Density of Gallium. Turopore W. Ricuakvs 
and SyLvEester Boyer (J. Amer. Chem. Soc., 1919, 41, 133—134). 
—The separation of gallium from indium by a method based on 
the different solubilities of the hydroxides of the two metals in 
alkali hydroxide solution is incomplete, the gallium thus obtained 
always containing several per cent. of indium and never showing a 
higher melting point than 26°9°. Electrolysis in slightly acid solu- 
tion of a salt of the gallium partly purified by the above process 
(compare Dennis and Bridgman, A., 1918, ii, 456) yields far better 
results, the melting point of the gallium deposited being 30°8°, 
which is higher than any value yet given in the literature. 

The compressibility of solid gallium is found to be 2°09 x 10-°, 
this value falling exactly on the curve representing compressibility 
as a periodic function of the atomic weight; gallium containing 
several per cent. of indium, as obtained by the hydroxide process, 
gives an appreciably lower value. For liquid gallium, the com- 
pressibility is 3°97 x 10-®, a value almost exactly identical with that 
of mercury and nearly twice as great as that of solid gallium, 
although its specific volume is less. This result is in agreement 
with the universal law that solids have compressibilities distinctly 
less than those of the same substances as liquids, quite irrespective 
of their specific volumes. 

The densities of solid and liquid gallium are 5°885 and 6°08! 
respectively. z. B. P. 


Influence of Different Factors on the Critical Velocity of 
Tempering of Carbon Steels. A. Porrevin (Compt. rend., 
1919, 168, 346—-348. Compare A., 1917, ii, 372).—From a study 
of the time of tempering as a function of the diameter of homo- 
thetic cylinders, and of the hardness as a function either of the 
time of cooling or of the diameter of the cylinders, it is shown 
that, for a carbon-steel containing C= 1'07%, Mn=0-08%, the ratio 
7, time of cooling, to the diameter is given graphically by two 
straight lines, differing according as the diameter is above 14 mm. 
or below 13 mm., and at the same time the hardness undergoes a 
change of about 200 Brinell units. These two phenomena are the 
consequence of the sudden lowering of the temperature of trans- 
formation with cooling and of the change in the microstructure. 
The critical velocity of tempering, or, more exactly, the region of 
velocities of cooling in which this sudden change of phenomena 
occurs, appears to be the most characteristic property of steel in so 
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far as its tempering is concerned. The critical velocity is also 
influenced, notably by the manganese content of the steel, decreas- 
ing with it. The minimum temperature of hard tempering is a 
function of the velocity of cooling, and is lower as the velocity is 
higher. 

Chovenard’s results, using a steel wire 0°32 mm. in diameter (A., 
1917, ii, 414), when compared with the author’s results on a cylinder 
20 mm. in diameter, made of steel of almost the same carbon and 
manganese content, lend support to the view that pressure plays an 
important part in the formation of troostite. .G 


Some Mixed Crystals of Calcium Ferrite and Aluminate. 
Epwarp D. Campseti (J. Ind. Eng. Chem., 1919, 11, 116—120. 
Compare tbid., 1913, 5, 627; 1915, 7, 835; A., 1914, 11, 772).— 
Cooling curve and micrographic investigations have been carried 
out in order to ascertain (1) if a calcium ferrite of the composition 
5CaO,3Fe,0, réally exists (compare Shepherd, Rankin, and Wright, 
A., 1911, ii, 725; Rankin and Wright, A., 1915, ii, 50; Sosman and 
Merwin, A., 1916, ii, 618), and (2) what is formed when a mixture 
of calcium oxide, ferric oxide, and alumina is melted and then 
cooled slowly enough to permit the material to be nearly in equil- 
ibrium during the entire cooling period. The results obtained 
confirm the statement that dicalcium ferrite, 2CaO,Fe,O;, and 
monocalcium ferrite, CaO,Fe,O,, are the only definite compounds 
of lime and ferric oxide. Pure tricalcium aluminate, 3CaO,A1,0,, 
may be recovered by crystallisation from a solution of lime in the 
compound, 5CaO,3A1,0,, as a solvent provided that the concentra- 
tion of the lime at the beginning of the crystallisation is less than 
is required to form tricalcium aluminate with all the alumina 
present. If a solution with the empirical formula 8CaO,3R,Osg, 
containing ferric oxide and alumina in the molecular proportion 
1:3, is slowly cooled, mixed crystals with the ferric oxide and 
alumina in the ratio 1:7 crystallise out until the ratio Fe,O,: Al,O, 
in the solution has been increased to 3:5; mixed crystals in the 
latter ratio then crystallise out, further increase in the Fe,O,: Al,O, 
ratio being produced until, at about 1370°, the ratio reaches the 
value 1:1. Those aluminates in which part of the alumina is 
replaced by ferric oxide are capable of holding in solution less 
calcium oxide than the pure aluminates. > @ 2 


A New Method of Determining the Allotropic Trans- 
formation of Nickel. Ernst Jinecke (Zeitsch. angew. Chem., 1918, 
31, i, 229; Zeitsch. Elektrochem., 1919, 25, 9—17).—Allotropic 
changes in metals are accompanied by a change in the rate of 
expansion, which, however, is so small that it is difficult to detect. 
The following method allows the change to be observed over short 
as well as long intervals of time. A nickel cylinder, 45 cm. long, 
is Inserted in a low-pressure press (3000 kilos.) used for textile and 
compressive strength tests, and heated by means of a resistance 
furnace. The variation in length produces a movement of the 
upper movable plate of the press, which can be registered ; move- 
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ments as small as 0°007 mm. are indicated. The transformation 
temperature of nickel is 347—-360°; the expansion graph consists of 
two straight lines, that above the transformation temperature being 
the more steeply inclined. W. RK. S. 


Molecular Compounds with High Co-ordination Numbers 
and with Atomic Groups as Co-ordination Centres. The 
Stereochemistry of Inorganic Boron, Silicon, and Phos- 
phorus Compounds. Pau Preirrer (Zetisch. anorg. Chem., 
1919, 105, 26—-34).—The type of crystal structure which has been 
revealed by the study of crystals by means of X-rays can be ex- 
plained chemically on the assumption that the crystal is a complex 
molecular compound of the co-ordinated type. It is necessary, 
however, to assume that not only atoms, but also groups of atoms, 
may function as co-ordination centres, and that co-ordination 
numbers as high as 8 or 12 are possible. The distribution of the 
co-ordinated groups around the central atom or group can be repre- 
sented by reference to a cube. When the co-ordination number is 
4, the co-ordinated groups occupy alternate corners of the cube 
(tetrahedral grouping); six similar groups occupy face centres 
(octahedral grouping) ; eight groups occupy all cube corners (cubic 
grouping), and twelve groups are situated at the centres of cube 
edges (cubo-octahedral grouping). The author proceeds to show 
that a number of known compounds may be represented as co- 
ordinated compounds with co-ordination numbers 8 or 12. 
Among the former are included compounds of the type 
[Mg(OH;),|Cl,, [Mg(OH,),]BiCl;, [Al(OH,)s],(SO,)3, [Ca(NHs)g|Clo, 
and the well-known series of double nitrates of the rare earths of 
the type [M”(OH,),],[M/’/(NO,),],. A number of double fluorides, 
cyanides, and oxalates are also included. 


The alloys of the type NaZn,., KHg,». are typical molecular com- ‘ 


pounds of the 12-co-ordinated type, and should have the same 
crystalline structure as the metals copper, silver, and gold. The 
alums can also belong to this type, [M’//(OH,),.](SO,),.M’, and 
also a number of dodecahydrates of metallic salts. Specially 
interesting in this connexion are the phospho-, silico-, and boro 
tungstates described by Rosenheim and Jinecke (A., 1918, ii, 77). 
The respective tungstic acids may be represented by the formulz: 


i OQ” yr i # : O y 
(POW O,)re |B. | (Sig? )(WOs)ie |. (BO? (W O,)2 [Hy 


In these formule, the central atom (P,Si,B) has six co-ordinated 
oxygen atoms, and the group (RO,) itself functions as a co-ordina- 
tion centre with twelve co-ordinated (WO) groups. In the group 
(RO,) it is necessary to distinguish two kinds of oxygen atoms in 
order to account for the number of ionised hydrogen atoms in the 
molecule. This distinction brings in the possibility of the exist- 
ence of isomerides, since the groups (si on) and (B O°) when 


, 
4 


given an octahedral space configuration can have both cis and 
trans forms. These considerations are in perfect agreement with 
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the facts, for both silicotungstates and borotungstates of this type 
are known in two forms, whereas-no isomerism has been observed 
in the case of the phosphotungstates. E. H. R. 


Investigation by means of X-rays of the Crystal Struc- 
ture of White and GreyTin. A.J. Bist and N. H. Kotkmeer 
(Proc. K. Akad. Amsterdam, 1919, 21, 494—500, 501—504).— 
From the photographs of white and grey tin previously obtained 
(this vol., ii, 108), the crystal structures of the two forms have been 
deduced. T. H. P. 


Gold Amalgams Rich in Gold. N. Parravano and P. 
Jovanovicn (Atti R. Accad. Lincei, 1918, [v], 27, ii, 364—368 ; 
Gazzetta, 1919, 49, i, 1—6. Compare this vol., ii, 69, 155).— 
Previous investigations by various authors lead to the conclusion 
that in gold amalgams containing between about 90% and 100% 
of gold, mercury exists dissolved in the gold to form solid solu- 
tions. In order more clearly to define the nature of these gold 
amalgams rich in gold, the authors have measured the electrical 
resistances at 25° of pure gold and of a series of twenty-one of 
the amalgams containing from 0°4859% to 9°595% of mercury. 
These amalgams were prepared by coating gold wire about 
05 mm. in diameter electrolytically with mercury, heating 
the wire at 200° for two to three hours, then coating again 
with mercury and heating, this procedure being continued until 
the resulting amalgam assumed the desired composition. The 
homogeneity in composition of the amalgamated wires was demon- 
strated by microscopic examination and also by analysis. The 
specific conductivities of the different amalgams are given in the 
forms of a table and a curve, the latter showing a continuous 
diminution in the conductivity of gold by increasing proportions 
of mercury. This behaviour is characteristic for solid solutions. 


oe 


Action of Alkalis on Crucibles made of Alloys of Platinum 
orof Gold. Pau. Nicotarpor and Craupe Cnareror (Bull. Soe. 
chim., 1919, [iv], 25, 4—9).—-Platinum crucibles undergo marked 
corrosion when sodium hydroxide or potassium hydroxide is fused 
in them, and the crucibles are subsequently washed, first with water 
and then with dilute acid. New crucibles resist better than old 
crucibles, and the presence of iridium rather diminishes the resist- 
ance to corrosion. Potassium hydroxide is decidedly more corrosive 
than sodium hydroxide. In the case of crucibles of alloys of gold, 
those made from gold—palladium alloys were the most resistant to 
the fused alkali hydroxides, but even this alloy was very seriously 
attacked by sodium peroxide at the concentration necessary for the 
decomposition of minerals such as chromite. Barium oxide at 825° 
is much less corrosive than the alkali hydroxides. W. G. 
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Mineralogical Chemistry. 


Volcanic Explosions. I. Explosive Eruptions and their 
Phases. Combustion of Hydrogen. Venrurino Sanarini (Atti 
R. Accad, Lincei, 1918, [v], 27, ii, 360—364).—Water-vapour alone 
is capable of explaining the mechanical effects produced in volcanoes 
and the projections from the latter, and there is evidence indicating 
that water-vapour constitutes almost the whole of the gaseous pro- 
ducts of voleanic smoke columns; the source of this vapour is not 
yet established. At the high temperatures prevailing in the depths 
of volcanoes, the water-vapour is easily decomposable by various 
elements, with liberation of hydrogen; actual dissociation of the 
water-vapour to any large extent is improbable owing to the high 
pressures existing. 

The presence of water in the lava may be derived from water of 
infiltration meeting the very hot lava and being absorbed and 
decomposed by it, the hydrogen and any residual uncombined 
oxygen passing up into the crater and there meeting the atmo- 
spheric oxygen entering through the fissures, and thus giving rise 
to violent explosion. The law connecting pressure and temperature 
inside the laval mass is not known, but it is probable that the latter 
does not increase at the same rate as the former. At the high tem- 
peratures prevailing at great depths, the hydrogen remains gaseous, 
and at 2000° reaches its maximal density (co-volume). 

Laboratory experiments show that the minerals formed at the 
highest temperatures are spinels, melting at 1900°, whilst iron 
chromate melts at 1850°, quartz at 1775°, and peridotes at 1730° 
or above; others generally melt below 1700°. Thus at 2000° or, 
under high pressures, at a considerably lower temperature lava 
cannot contain elements in the solid condition. = a 


Volcanic Explosions. II. Calculations on the Combus- 
tion of Hydrogen. Comparison with Ordinary Explosives. 
Venturtno Sapatint (Atti R. Accad. Lincei, 1918, [v], 27, 
ii, 405—407. Compare preceding abstract)—The energy deve. 
loped in the explosion of one-ninth of a kilogram of hydrogen, with 
a co-volume of 1240 litres, is considered, and it is shown that 
800,000 kilogram-metres remain available for rupturing the cup of 
the crater, for enlarging the latter, and for projecting matter there- 
from, a loss of one-third of the energy in heat effect and in second- 
ary shocks being assumed. With glyceryl nitrate and explosive 
gelatin, the corresponding amounts of energy given per kilogram are 
625,000 and 652,000 kilogram-metres respectively. T. H. P. 


Mimetite, Thaumasite, and Wavellite. E. T. Wuerry 
(Proc. U.S. Nat. Mus., 1918, 54, 373—381).—Colourless, acicular 
crystals from the Tintic district, Utah, were thought to be penfield- 
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ite until it was observed that they had different optical constants 
(w=2°14, e=2°13). An analysis made on 6 mg. proves them to be 
mimetite: PbO 73-3, Cl 2°5, As,O; [24°7]%. 

Crystals of thaumasite are described from West Paterson, New 
Jersey. Although minute, these give the axial ratio a@:ce= 
1:0°93140°003, and several new forms. Thaumasite is described 
chemically as “ di-hydroxy-tricalcium carbono-silico-sulphate crystal- 
lising with 14H,O in the hexagonal system.” 

Wavellite, as divergent groups of minute, acicular crystals in 
ferruginous sandstone from Hellertown, Pennsylvania, gives the new 
axial ratio a:b :¢=0°564:1:0°404. Analysis by F. Wynkoop agrees 
with the formula (Al[OH,F]),(PO,),+5H,O of Groth, rather than 
with that of Dana: 


Al,O,. P.O;. SiO,. F. H,0. Total. Sp. gr. 
36°5 33°4 11 08+ 28°6 100°1 2°325 


L. J. S. 


Connexion between the Optical Constants and Chemical 
Composition of the Scapolites. N. Sunpius (Bull. Geol. Inst. 
Univ. Upsala, 1916, 15, 1—12).—The following determinations 
support the statement of Borgstrém (A., 1915, ii, 836) that in the 
minerals of the scapolite group the refractive indices and the double 
refraction increase with the percentage of carbon dioxide present. 


I, small, yellow grains with pyroxene from Hesselkulla, Sweden. 
II, fine-grained, crystalline material with calcite, pyroxene, etc., 
from Waldviertel, Lower Austria. III, white, fine-grained with little 
muscovite and calcite, from Froland, Arendal, Norway. IV—VI, 
from Vahaive, Pahtosvaara, and Kalpivaara respectively, all in the 
Kiruna district, Swedish Lapland : 


Chloride- 
= marialite. 
Sulphate- 
marialite. 
marialite. 
Sulphate- 
meionite. 
arbonate- 
meionite. 


@ € o—eé. 
0% 15880 1°5534 0:0346* 
60 1-583 1°549 0°035 
27 1-5516 1-5427 0-012 
58 1-575 1-550 0-02 55 
23 1-554 1-541 0-0154 
21-5 1-550 1-540 0-0101 


I, sodium-light ; II—VI, daylight. 
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Al,O,. CaO. Na,O. Cl. SO,. CO, H,O. Total. Sp.gr. 


28-41 17-49 n.d» 0-10 0-04 4-61 nd. 96-18 2-730 

27-07 15:69 n.d. 0-17 0-02 4-48 0-23 96-26 2-710 

22-14 7-51 7-64 2-89 0-22 1-14 1-08 100-12* — 
* Incl. K,O, 0-72. 


L. J. 8. 
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Composition of Tourmaline from Uto, Sweden. H3. Ssécren 
(Bull. Geol. Inst. Univ. Upsala, 1916, 15, 317—324).—The occur- 
rence of tourmaline of different colours in the lithia-bearing pegma- 
tite veins of the Island of Uté, near Stockholm, has long been 
known. Analyses by N. Sahlbom are of I, the pink variety (‘“rubel- 
lite”); II, pale green; III, greyish-white, nearly colourless; IV, 
bluish-black. The first three are alkali-tourmalines, and the last an 
iron-tourmaline. Details are given of the method of analysis. 
Some of the iron is perhaps present in the ferric state, especially in 
[V. The results agree closely with the general formula, H.)B,Si,0.,, 
of Penfield and Foote (A., 1899, ii, 304): 


SiO,. B,O, Al,O,. FeO. MnO. CaO. MgO. KO. Na,O. Li,O. P,O,. 
[. 36-70 10-76 42-99 1:35 0-28 0-60 0-10 0-49 3-36 : 
If. 36-48 9-74 40-08 3-51 0-40 trace 0-08 0-86 2-99 
Ill. 36-33 9-79 40-99 1-35 0-37 0-95 0-16 0-50 3-04 
IV. 35-40 10-45 34-69 9-04 0-41 1:08 0-89 0-60 3-15 


Total less 
F. H,0< 105°. H,O> 105°. O for F. 
I. 0-19 0-24 2-7é 100-62 
Il. 0-40 0-17 8: 99-64 
III. 0-39 0-45 0: 99-46 
IV. 0-29 0-09 2: 99°46 
L. J. S. 


Analyses of Swedish Glauconites. Naima Santsom (Bull. 
Geol. Inst. Univ. Upsala, 1916, 15, 211—212).—Analysis I is of 
material from coarsely crystalline Silurian limestone at Eriksére, 
Oland. The glauconite was separated from the crushed rock by 
means of an electromagnet and pure grains picked out under a lens. 
The grains are olive-green and sharply angular with rough sur- 
faces. Brown, weathered grains were rejected. The material is 
slowly decomposed by hot hydrochloric acid. At 100° it loses 1°60%, 
H,O. II is of material mixed with quartz grains from Schonen. 
The grains are irregularly rounded, with dull lustre and dark green 
colour; they more closely resemble the ordinary type of glau- 
conite than I. The material is difficultly attacked by hot hydro- 
chloric acid. It loses 2°7—-3% H.,O at 100°: 


SiO,  Al,O,  Fe,0, FeO. Cad. 

51-35 947 16-37 4:75 0-63 

52-74 12:29 9:35 630 0-55 
H,0. 

Na,O.  F. P,0;. > 100°. Total. 


| § 1.22 —_ 0-35 4°85 99-50 
II. 0-09 0-13 — 5-93 99-40 


The Eulysite of Sodermanland. Jonn PatmeGren (Buill. 
Geol. Inst. Univ. Upsala, 1917, 14, 109—228).—Eulysite is a dark, 
fine-grained olivine-augite-garnet rock occurring as beds in gneiss 
at Tunraberg and several other places in central Sweden. It is 
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usually classed with the peridotites and sometimes with eclogite; the 
present author regards it as a crystalline schist. The following 
minerals were isolated from the rock for optical examination by 
the Fedorov ‘“ universal method.” The olivine is a manganfayalite ; 
analysis I is of honey-yellow grains picked out from the crushed 
rock from Gillinge, and II of the portion soluble in dilute hydro- 
chloric acid of the rock from Tunaberg. Diopside from the Gillinge 
rock gave III, corresponding with CaMgSi,O, 19%, CaFeSi,O, 61%, 
and MgFeSi,O, 20%. Iron-anthophyllite (IV) from Tunaberg shows 
a distinct prismatic amphibole cleavage and straight extinction ; 
birefringence, negative, y—a=0°020, optic axial angle 2V =89°6/. 
The analysis corresponds with 3FeSi0,+ RSiO,, where R= Mg, Mn, 
Ca. The mineral is very similar to that from Rockport, Massachu- 
setts (Warren, A., 1904, ii, 45). Analysis V is of hornblende from 
Gillinge. Griinerite, from Strémshult, Tunaberg, with extinction 
angle (c:y)=14'5°, gave VI, corresponding with FeSiO, + RSiO,. 
The relation of this to other monoclinic iron amphiboles is discussed. 
VII of potash—-felspar, mainly microcline with some orthoclase, from 
Gillinge. Garnets at Tunaberg are represented by almandine (anal. 
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VIII) and spessartite (1X); the former is intermediate in composi- 
tion between typical almandine and spessartite, and is called man- 
ganalmandine. Veins in a richly manganiferous eulysite at Tuna- 
berg are filled with a pyroxenic mineral (named sobralite), together 
with manganfayalite and spessartite. In hand-specimens the former 
is brown with a lilac tinge. Analysis X is of opaque, pale lilac 
grains, and corresponds with 4MnSiO,, 2FeSi0,, CaSiO,, MgSiO,. 
Optical examination shows it to be triclinic with cleavages in three 
directions, and to differ from pyroxmangite (Ford and Bradley, A., 
1913, ii, 869) in the position of the optic axial plane. Analyses, also 
by R. Mauzelius, are given of the rock and of the associated iron- 
ores and limestones. L. J. S. 
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Analytical Chemistry. 


Ring Formation in Reactions. [. Reiss and G. DiesseLHorst 
(Chem. Zeit., 1919, 43, 39).—Certain reactions, such as the blue 
coloration given by nitrates with diphenylamine and sulphuric 
acid, are characterised by the formation of a ring, preceding the 
production of a coloured zone. This is due to adhesion between 
the liquid and the glass of the tube, and the greater the surface 
of contact the more sensitive is the reaction. C. A. M. 


Use of Filter-paper Pulp in Analysis. 0. Hackxni (Chem. 
Zeit., 1919, 48, 70—-71).—The addition of a quantity of filter- 
paper pulp is advantageous in the filtration of such precipitates as 
barium sulphate, calcium oxalate, sulphur, ferric hydroxide, 
aluminium hydroxide, etc., but it should not be used in the last 
two instances when it is desired to redissolve the precipitates in 
hot hydrochloric acid. A precipitate of ferric hydroxide mixed 
with filter-paper pulp, when ignited, forms a finely divided powder 
which dissolves readily in hydrochloric acid. In the case of filtra- 
tion of silica from a solution containing aluminium salts, the 
presence of filter-paper pulp retards the rate of filtration. [See, 
further, J. Soc. Chem. Ind., 1919, 235a.] W. P. S. 


The Replacement of Platinum by an Alloy in Apparatus 
for Electrolytic Analysis. Paut NicoLarpor and Jean Bouper 
(Bull. Soc. chim., 1919, [iv], 25, 84—86. Compare A., 1918, 
ii, 425).—For the preparation of cathodes, the authors recommend 
the use of an alloy of gold and copper in the proportion of 9:1 
in place of platinum. The total loss in weight of such a cathode, 
weighing 23°5 grams, was only 0°001 gram during twenty estima- 
tions of different types. Anodes may be prepared from the same 
alloy, but should be coated with a thin layer of platinum electro- 


lytically deposited. W. G. 


Apparatus. H. Vicrevux (Ann. Falsif., 1918, 11, 385—387).— 
Apparatus for the Estimation of Ammonia.—The distillation flask 
is connected with a vertical fractionating column, the upper part 
of which is connected with a slightly inclined condensing apparatus. 
The latter condenses the steam, and the greater part of the con- 
densed water returns through the column into the flask, whilst the 
ammonia vapours pass to an absorption vessel. Safety Valve for 
Water Pumps.—tThe valve, which is placed between the pump and 
the vessel from which the air is to be exhausted, consists of a 
vertical chamber containing a float; if water flows back from the 
pump and enters the lower part of the chamber, the float rises and 
cuts off connexion with the other portions of the apparatvs. 
Condenser.—Numerous cross tubes are provided in the inner tube 
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of an ordinary Liebig condenser ; these tubes provide a free passage 
for the water in the jacket and increase the available condensing 


surface. [See, further, J. Soc. Chem. Ind., 1919, 200a.] 
W. P. S. 


Absorption Pipettes. E. van Atstine (J. Ind. Eng. Chem., 
1919, 11, 51—52).—Two vertical cylindrical bulbs, placed one 
above the other, are connected by a short length of glass tubing, the 
centre portion of which is constricted to a capillary. A side-tube 
connects the top of the upper bulb with the tube below the 
capillary. The bottom of the lower bulb is, by a swan-neck tube, 
connected with the top of a third bulb, and this, in turn, with a 
fourth bulb. For use, the absorption solution contained in the 
fourth bulb is drawn over so as to fill the two cylindrical bulbs ; 
the gas (for example, air containing carbon dioxide) is admitted 
from the measuring burette into the top of the upper bulb and 
passes into the lower bulb through the side-tube. Meanwhile, the 
solution passes gradually through the capillary and continually 
wets the interior wall of the lower bulb, which now contains most 
of the gas. Some absorption also takes place in the third bulb, 
the fourth bulb serving as a reservoir for the solution. [See, 
further, J. Soc. Chem. Ind., 1919, 2014.] W. P. S. 


Simplified Gas Analysis: Burette without Stopcocks 
for Gas Analysis. J. J. R. Macrteop (J. Lab. and Clin. Med., 
1918, 4, 69—72; from Physiol. Abstr., 1919, 8, 553—554).—The 


apparatus is designed for teaching purposes, and is based on that 
of Haldane. The chief differences are that it has screw clips instead 
of stopcocks, and a special “ pressure adjuster”’ to adjust the gas 
pressure in the burette after the screw clips have been tightened. 
W. G. 


Method for the Extraction and Estimation of Dissolved 
Gases in Water. IF. W. Ricuarpson (J. Soc. Chem. Ind., 1919, 
38, 32—33r).—A strong glass bottle of about 1 litre capacity is 
filled with the water. The lower tube of a bulb or funnel provided 
with two taps is passed through a rubber stopper, the air is 
exhausted from the bulb, and the stopper is inserted in the bottle, 
thereby connecting the tube with the water. When the tap is 
opened a small quantity of the water enters the bulb, evolution of 
gas at once begins, and, if the bottle is placed in water at about 
40° and the gases removed occasionally from the bulb, the water 
will continue to boil until all the gases have been expelled and 
collected. W. P. S. 


Estimation of Chlorate and Perchlorate in Potassium 
Nitrate. A. Wocrinz and J. Kuper (Chem. Zeit., 1919, 43, 
21—22).—The methods described by Forster (A., 1899, ii, 57), 
Tschernobéev (A., 1905, ii, 416), Winteler (A., 1898, ii, 90), and 
Hendrixson (A., 1904, ii, 679) were found to be trustworthy. 

W. P. S. 


ii. 168 ABSTRACTS OF CHEMICAL PAPERS. 


Rapid Method of Estimating Sulphide Sulphur in Pyrites, 
A. Bartscu (Chem. Zeit., 1919, 48, 33—34).—On heating pyrites 
with hydrobromic acid in the presence of metallic mercury the 
whole of the sulphide sulphur is liberated as hydrogen sulphide. 
Air is expelled from the apparatus, and the last traces of hydrogen 
sulphide afterwards driven forward by means of a current of carbon 
dioxide. The hydrogen sulphide is absorbed in an acetic acid solu- 
tion of cadmium acetate or of zinc acetate and cadmium acetate, 
and is subsequently estimated by an iodometric method. [See also 
J. Soc. Chem. Ind., 1919, 171a.] C. A. M. 


Estimation of Phosphorus in Vanadium Steels, Ferro- 
vanadium, Non-vanadium Steels, and Pig Iron. Cuas, 
Morris Jounson (J. Ind. Eng. Chem., 1919, 11, 113—116).—-The 
methods here described make use of a faintly ammoniacal 
ammonium molybdate solution, which is easy to prepare and con- 
venient to handle, and keeps clear indefinitely. The true phos- 
phorus content of ferrovanadium containing as much as 56°7% of 
vanadium may be estimated. [See, further, 7. Soc. Chem. Ind., 
1919, 179a.] = ee 


Organic Phosphorus of Soil: Experimental Work on 
Methods for Extraction and Determination. J. C. Scuottey- 
BERGER (Soil Sci., 1918, 6, 365—-395. Compare Potter and Benton, 
A., 1917, i, 76).—Very full details are given for the estimation of 
inorganic phosphorus and total phosphorus in the soil, using Neu- 
mann’s wet combustion for the latter. For the preliminary removal 
of bases, prior to the extraction of organic phosphorus, it is recom- 
mended to wash the soil with 1% hydrochloric acid until 50 c.c. 
of the extract no longer contains any calcium, after which the acid 
is washed out by means of a saturated solution of carbon dioxide. 
The residual soil is then extracted with 4—6% ammonium hydr- 
oxide, using 400 grams of soil per litre and shaking two to eight 
hours, the extract being subsequently filtered through a layer of 
the soil on a Buchner funnel, this process taking one to three days, 
and being the most satisfactory for the removal of clay from the 
extract. Sodium or potassium hydroxide is no more efficient 
than ammonium hydroxide in extracting organic phosphorus from 
the soil, and one extraction by the latter alkali, using the proper 
procedure, removes from the soil practically all the organic 
phosphorus that is capable of being taken into solution. 

No constant relation was observed between total organic matter 
and organic phosphorus in the ammoniacal extracts, although, as 
a general rule, they varied in the same direction? For a given 
soil, it was found that the humus and organic phosphorus in, and 
the colour of, the ammoniacal extracts, and the total nitrogen con- 
tent of the soil in the four layers, 0—6 in., 6—12 in., 12—18 in., 
and 18-24 in., are present in the same relative proportions in each 
layer, W. 
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The Estimation of Phosphoric Acid as Ammonium 
Phosphomolybdate. J. Crarens (Bull. Soc. chim. 1919, [iv], 
95, 87—90. Compare A., 1918, ii, 128).—A reply to Villiers 
(compare A., 1918, ii, 333). W. G. 


Estimation of Boric Oxide in Glass. J. D. Cauwoop and 
T. E. Wixson (/. Soc. Glass Tech., 1918, 20, 246—252).—Sullivan 
and Taylor’s modification (Chem. News, 1915, 111, 64) of 
Wherry’s method (A., 1910, ii, 92) yields trustworthy results in 
all cases, whilst Wherry’s method itself is untrustworthy when 
the glass contains much zinc or lead. In the modified method, the 
sodium carbonate fusion is dissolved in water, the insoluble zinc, 
lead, etc. carbonates are removed by filtration, and the filtrate 
then acidified and treated as in Wherry’s method. W. P. 8S. 


Micro-elementary Analysis of Organic Substances. J.V. 
Dussxy (Helv. Chim. Acta, 1919, 2, 63—75).—A description of 
the methods of estimating carbon, hydrogen, and nitrogen by 
micro-analysis. The advantages of a new _ wmicro-balance, by 
P. Hermann, are enumerated. C. 8. 


Microelementary Analysis of Compounds containing 
Sulphur, Halogens, and Oxidised Nitrogen. Double Com- 
bustion. Cu. Grainacuer (Helv. chim. Acta, 1919, 2, 76—84).— 
To avoid obtaining high results in the estimation of carbon in 
organic compounds containing sulphur and halogens, and particu- 
larly in highly nitrated substances, the author employs a layer of 
lead peroxide 5 cm. in length at the forward end of the combus- 
tion tube beyond the silver roll. The lead peroxide must be main- 
tained at a temperature between 170° and 180°, and this is secured 
by surrounding this portion of the combustion tube with a copper 
chamber containing boiling aniline. 

A “universal tube” suitable for the combustion of any sub- 
stance obtained in the organic laboratory is one filled from the 
boat forwards with (1) silver roll, (2) mixture of equal parts of 
copper oxide and lead chromate, (3) silver roll, and (4) lead per- 
oxide. 

Arrangements of apparatus are described whereby the estima- 
tion of the nitrogen or of the carbon and the hydrogen in two 
substances in two tubes side by side can be _ performed 
simultaneously. C. 8S. 


The Red Iodotannic Reagent. D. E. Tsaxatoros and 
D. Datmas (Bull. Soc. chim., 1919, [iv], 25, 80—84).—The 
sensitiveness of the iodotannic reaction (compare A., 1918, ii, 454) 
is much greater than that of starch-iodide, especially for very 
dilute solutions of iodine, but the reaction is interfered with by 
the presence of potassium iodide, which, on the other hand, in- 
creases the sensitiveness of the starch-iodide. An excess of either 
iodine or tannin inhibits the formation of the red colour in the 
iodotannic reaction. W. G. 
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Estimation of Cadmium by the Hydrogen Sulphide 
Method. Epwarp Scuramm (J. ind. Eng. Chem. 1919, 11, 
110—113).—The literature of the estimation of cadmium and the 
general considerations governing it are discussed, and a method 
described which permits of the accurate estimation of cadmium in 
brass. [See J. Soc. Chem. Ind., 1919, 181a.] =. 2. 


A Very Sensitive Reaction of Copper. Application to the 
Analysis of Ashes and of Arable Soils. L. Maquenne and 
E. Demoussy (Compt. rend., 1919, 168, 489—492).—When 
potassium ferrocyanide is added to a very dilute solution of copper 
chloride in hydrochloric acid in the presence of a zine salt so that 
the copper and zine are in the proportion of 1:4 or 5, the liquid 
is first tinged yellowish-red, but gradually a precipitate forms 
which when separated is seen to be blue. This is a very delicate 
test for copper in the absence of iron, manganese, or nitric acid, 
and may be applied to the detection and estimation of traces of 
copper in plant ashes if the copper is first separated electrolytically. 
[See J. Soc. Chem. Ind., 1919, 235a.] W. G. 


Estimation of Iron in Ores by Permanganate. lRoserr 
Scuwarz and BernwarD Roires (Chem. Zeit., 1919, 43, 51).—In 
the estimation of ferrous chloride in hydrochloric acid solution a 
mixture of manganese sulphate and phosphoric acid is added to 
inhibit the oxidation of the hydrochloric acid by the permanganate. 
This, however, is not perfectly effective ; the results are always high, 
and hitherto it has been customary to correct this error by 
standardising the permanganate under the conditions under which 
it is used in the titration, thereby employing a false standardisation 
value. The authors have found that colloidal silicic acid exerts a 
perfect protective action, when used in addition to the manganese 
sulphate and phosphoric acid mixture, and that correct results are 
then obtained with permanganate standardised by any of the usual 
methods. About 4—5 grams of the ore are dissolved in 40—60 c.c. 
of boiling, strong hydrochloric acid. and the solution made up to 
500 c.c. Fifty c.c. of the liquid are reduced with stannous 
chloride, the excess of the latter removed by mercuric chloride, 
i0 c.c. of the manganese sulphate and phosphoric reagent are added, 
and about 5 c.c. of a solution of “ water-glass,”’ D 1°17, 1 c.c. of 
which contains about 0°1 gram of SiO,. The silicic acid must not 
separate in a flocculent condition, but remain in colloidal solution ; 
the titration with permanganate should be made without delay. If 
the reduction of the iron be effected in another manner and no 
mercurous chloride be present, the silicic acid alone is capable of 
inhibiting the oxidation of the hydrochloric acid in the same way 
as the manganous salt. J. F. B. 


The Estimation of Zirconium. Pavut Nicotarpor and 
AnTOINE REGLADE (Compt. rend., 1919, 168, 348—351).—Zircon- 
ium is quantitatively precipitated either in neutral solution or in 
the presence of sulphuric acid, up to 20% of acid, by the addition 
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of ammonivm phosphate, the precipitate being calcined, ignited, 
and weighed as the pyrophosphate, using the factor 0°487 for con- 
verting the weight of pyrophosphate into weight of oxide. This 
method may be used for the separation of zirconium from iron, 
chromium, and aluminium. In the presence of iron and chromium 
an acidity equal to 20% sulphuric acid is necessary to keep up these 
two metals, but if aluminium is the only other metal present 10% 


acid is sufficient. W. G. 


A Microchemical Reaction for Gold, Silver, and Rubidium 
(Cesium). Friepricu Emicn (Monatsh, 1918, 39. 775—776).— 
Blood-red crystals are formed when solutions of gold chloride are 
brought into. contact with silver chloride and rubidium chloride; 
these can be employed in the detection of the three metallic ions. 
The place of rubidium may be taken by cesium and probably by 
potassium. The new salts appear to be comparable with the well- 
known triple nitrites, and, like the latter, promise to be useful in 
micro-analysis. H. W. 


The Estimation of the Methoxyl Group. Joun Turopore 
Hewrrr and Writi1am Jacos Jones (T., 1919, 115, 193—198). 


[Estimation of Methoxyl Groups.| M. Héyie (j/onaish., 
1918, 39, 871—872).—In a recent communication (Hénig and 
Spitzer, A., 1918, i, 375), a method of estimating methoxy-groups 
in substances containing sulphur has been described in which the 
methyl iodide and hydrogen sulphide are absorbed in pyridine con- 
taining silver nitrate, and the estimation is completed after removal 
of the silver sulphide; the procedure was erroneously designated as 
a modification of the method of Kirpal and Biihn, who, however, 
employed pure pyridine only. Further details with respect to the 
accuracy of the new method are promised in a subsequent com- 
munication. H. W. 


Estimation of the Geraniol Content of Citronella Oil. 
A. W. K. De Jone (lroc. K. Akad, Wetensch. Amsterdam, 1919, 
21, 576—581).—The method for the estimation of geraniol in 
citronella oil given in Schimmel & Co.’s Bericht (A., 1900, ii, 175; 
1912, i, 880) is based on quantitative esterification of the geraniol 
by phthalic anhydride, and this the author finds to be impossible 
of attainment, although with mixtures of geraniol and citronellal 
this method gives results differing but little from the true values ; 
the amount of citronellal esterified by phthalic anhydride increases 
with that of the geraniol present. Similarly, the esterification of 
citronellal by means of acetic anhydride is increased by the presence 
of either acetic acid or geraniol, but complete esterification is here 
not possible without the use of sodium acetate. = a 


Modifications of Benedict’s and Folin’s Quantitative 
Sugar Methods. Howarp D. Haskins (J. Biol. Chem., 1919, 37, 
303—304).—In using Benedict’s method (compare A., 1911, 
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ii, 340), sodium thiocyanate may replace potassium thiocyanate in 
preparing the solution if 105 grams of the former salt are used in 
place of 125 grams of the latter. In Folin’s modification (compare 
A., 1918, ii, 207) of this method, the author recommends for the 
mixture of salts 20 grams of sodium thiocyanate, 60 grams of 
anhydrous sodium carbonate, and 100 grams of disodium hydrogen 
phosphate, using 4 grams of this mixture for each estimation, and 
boiling for only half the time recommended by Folin. W. G. 


Titration of Sugars by Rupp ‘and Lehmann's Method. 
E. ScnowattTer (Zeitsch. Nahr. Genussm., 1918, 36, 180—187).— 
This method (A., 1909, ii, 442) yields trustworthy results only 
when carried out under the exact conditions as to concentration of 
the solutions, etc., employed in constructing the sugar tables used 
for reference. In the iodometric titration of the excess of copper, 
an aliquot portion of the solution should be taken if the amount 
of unreduced copper is large. [See, further, 7. Soc. Chem. Ind., 
1919, April.] W. P. 8. 


Estimation of Soluble Starch in the Presence of Starch 
and its Hydrolytic Cleavage Products. James Craig SMALL 
(J. Amer. Chem. Soc., 1919, 41, 107—112).—The method is based 
on the insolubility of the blue iodine compound of soluble starch 
in the presence of a half-saturated solution of ammonium sulphate. 
Three grams of the sample are dissolved by suspending in 200 c.c. 
of water and heating to the boiling point. The liquid is made up 
to 250 c.c., and the unconverted starch removed by filtration or 
centrifuging ; 200 c.c. of the filtrate are then treated with 10 c.c. 
of a 4% solution of iodine in 6% potassium iodide solution, and an 
equal volume of saturated ammonium sulphate solution is added. 
The flocculent precipitate is consolidated in the centrifuge, the clear 
liquid siphoned off through a filter, and the precipitate is washed 
about five times by shaking with water, adding an equal volume of 
saturated ammonium sulphate solution, and centrifuging each time. 
The washing is continued until the brown coloration due to 
erythrodextrin has been removed. The blue precipitate in the 
centrifuge bottle, and any minor portion of it which has been 
collected on the filter, are washed into a flask with a total volume 
of water not exceeding 300—400 ¢.c., and dissolved by boiling, after 
the addition of 5 e.c. of hydrochloric acid, D 1-125; the iodine is 
driven off, and the starch is completely saccharified by adding a 
further 20 c.c. of acid and heating in the boiling water-bath for 
four hours. The dextrose is determined polarimetrically and calcu- 
lated as starch. This method gives accurate results, even in the 
presence of large proportions of dextrins. It is to be noted that 
the violet iodine compound of amylodextrin is also precipitated by 
ammonium sulphate if an excess of iodine is present; it is dis- 
solved, however, in the course of the washing, after the excess of 
iodine has been removed. Amylodextrin may therefore be deter- 
mined by difference, washing by the above method in the one case, 
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and with the addition of excess of iodine solution to each wash 
water in the other. J. F. B. 


Glycogen Estimation. J. Yamakawa (Tokyo. Igak. Zasshi, 
1917, $1, 47—68 ; from Physiol. Abstr., 1919, 3, 516).—The tissue 
is heated with potassium hydroxide at 120°, cooled, neutralised with 
hydrochloric acid, and then hydrolysed with the same acid. The 
protein is removed by means of colloidal ferric hydroxide and the 
dextrose estimated. The removal of the protein is essential, as it 
acts as a protective colloid. The results obtained in this manner 
are higher than those by previous methods. W. G. 


Simple Method for the Determination of the Digestibility 
of the Cellulosic Part of Vegetable Fibres, especially of 
Woody Fibres. P. Wagenria and W. Greriscu (Zeitsch. physiol. 
Chem., 1918, 108, 87-—-103).—Recent research on woody matter 
has shown that thorough removal of the lignified substance from 
the fibres is necessary in order to obtain material of a moderately 
high degree of digestibility. The authors have devised a simple 
method for obtaining rapidly an approximate measure of the non- 
saccharifiable, and therefore undigestible, material, which inter- 
feres with the digestion of the nutrient constituents in woody sub- 
stances. This method is based on the fact that, when chlorine acts 
on woody fibre, the lignin is at first almost exclusively attacked, 
the proportion of lignin present corresponding with that of the 
chlorine absorbed. By “chlorine number” is understood the per- 
centage increase in weight, calculated on dry matter, occurring 
when the woody material is subjected under certain definite con- 
ditions to the action of a current of moist chlorine. As a general 
rule, the chlorine number and indigestibility increase or diminish 
together. [See J. Soc. Chem. Ind., 1919, 195a.] 7s 2 


The Test for Tartrates Depending on the Formation of 
the Copper Tartrate Complex. L. J. Currman and B. R. 
Harris (J. Amer. Chem. Soc., 1919, 41, 207).—The statement 
made by Curtman, Lewis, and Harris (A., 1918, ii, 87) that com- 
paratively small amounts of phosphates or borates, when treated 
according to Béttger’s procedure (“The Principles of Qualitative 
Analysis,” 1906, 159), respond in the same way as tartrates, is now 
found to be incorrect; neither of these anions, even in amounts as 
high as 0°5 gram, gives a blue filtrate. a. we By 


Pat Extraction Apparatus. E. GrirritusJonres (Analyst, 
1919, 44, 45—47).—An extraction flask is attached in the 
ordinary way by means of a cork to the lower end of a vertical 
condenser. The material to be extracted is packed into an extrac- 
tion thimble which is fitted on to the lower end of the condenser 
tube, the thimble being thus inside the neck of the flask. The 
vapours of the solvent contained in the flask are conducted through 
a side-tube which passes just through the cork closing the flask, 
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and extends upwards and parallel with the condenser to the top 
of the latter, and then passes down the condenser tube to approxim- 
ately the level of the water-intake. The condensed solvent falls 
into the thimble and passes back again into the flask. [See, further, 
J. Soe. Chem. Ind., 1919, 201a.] W. P.S. 


Estimation of ‘‘Saccharin'’ in Tablets. A. Bonis (Ann. 
Falsif., 1918, 11, 369--372).—Free sodium hydrogen carbonate is 
estimated in the tablets by titration with 4/10-sulphurie acid, 
using methyl-orange as indicator. The quantity of “saccharin” 
is found by fusing a portion of the sample with a mixture of 
sodium carbonate and sodium nitrate, and estimating the sulphate 
formed ; the amount of barium sulphate obtained is calculated into 
sodium “saccharinate.” Free ‘saccharin’? may be present, and is 
estimated by extraction with ether; in this case, the sodium 
“saccharinate” remains insoluble, and its quantity may be deter- 
mined by the fusion method mentioned. Lactose, if present, is 
estimated separately. »Sulphaminobenzoic acid is detected in the 
tablets by hydrolysing the sample with hydrochloric acid, concen- 
trating the solution to a small volume, and placing it aside for 
twenty-four hours; the para-acid crystallises out, and may be 
collected and weighed. [See, further, 7. Soc. Chem. Ind., 1919, 
198a. } wW.F.& 


Analysis of Commercial ‘‘Saccharin.’’ II. Detection 
and Estimation of Impurities. H. Droop Ricumonp and 
CuarLes ALrreD Hitt (J. Soc. Chem. Ind., 1919, 38, 8—10r. 
Compare A., 1918, ii, 339, and Procter, T., 1905, 87, 242).—The 
methods described deal with the following impurities and properties: 
Moisture. Mineral matter. p-Sulphonaminobenzoie acid—1:5 
Grams of “saccharin” are heated with 10 c.c. of 70°5% sulphuric 
acid so that the liquid boils in as nearly as possible one minute, 
and then boiled for exactly thirty seconds, the solution being then 
poured at once into 15 c.c. of distilled water kept cool by immersion 
of the vessel in cold water; after mixing, the solution is cooled 
under the tap, seeded with a trace of the para-acid, and placed in 
ice-water. If present to the extent of 1%, para-acid crystallises 
out in thirty minutes or less; if 3% is present, the crystals usually 
hegin to separate before seeding on cooling, and when about 10% 
is present, the acid begins to crystallise in the hot. o-Swlphon- 
aminobenzoie acid.  0-Toluenesulphonamide.—This dissolves in 
sodium hydrogen carbonate, whilst “saccharin” is insoluble. 
Lead, Arsenic. Ammonia. Easily carbonisable organic matter.— 
The test of the British, French, and U.S. Pharmacopeias may be 
replaced by the coloration obtained in the test for para-acid with 
70°5% sulphuric acid (see above). Sweetness. Melting point.— 
Pure “saccharin” has m. p. 229°. French Codex identification 
test.—When heated in a test-tube with a small crystal of resorcinol 
and several drops of concentrated sulphuric acid, “saccharin” 
gives a liquid at first reddish-yellow and then dark green. Treat- 
ment of the cooled liquid with water and supersaturation with 
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sodium hydroxide gives a liquid showing intense green fluorescence. 
This test is, however, not characteristic of “saccharin,” since the 
ortho-acid gives the same result, and the amide a moderate 
fluorescence. Zz. mR 


Microchemical Identification of Stovaine and Cocaine. 
Denicks (Bull, Soc. Pharm., Bordeaux, 1917; from Ann. Chim. 
anal., 1919, [ii], 1, 65—66).—The tests described are carried out 
on a microscope slide, a small drop of the solution being treated 
with a drop of the reagent. Platinum chloride does not give a 
precipitate with a 0°5% stovaine hydrochloride solution, but a 
fine, granular precipitate is obtained with a 1% solution; in the 
case of cocaine hydrochloride solution of either of the above con- 
centrations, a characteristic, crystalline precipitate is formed. 
Gold chloride gives a crystalline precipitate with both alkaloids, 
but the form of the crystals is quite different for the two salts. 
Picric acid yields a yellow, crystalline precipitate with stovaine 
hydrochloride, whilst cocaine picrate is amorphous and changes to 
yellow, liquid droplets when stirred. [See, further, J. Soc. Chem. 
Ind., 1919, 198a.] WwW. PF. &. 


Estimation of Morphine in Complex Products. III. 
Opium and Mixtures containing Opium. ALtrrep TINGLE 
(Amer. J. Pharm., 1918, 90, 851—861. Compare this vol., 
ii, 87, 88).—The presence of resinous matters in opium interferes 


with the estimation of morphine by the methods described pre- 
viously (loc. cit.) ; the greater part of these resins may be separated 
by heating the slightly alkaline solution containing them, together 
with the morphine, with an excess of salicylic acid. When the 
mixture is cooled, the resin is precipitated, and may be removed by 
filtration. The morphine is then precipitated from the filtrate, 
collected, redissolved, extracted with alcohol—chloroform mixture, 
and titrated. [See, further, 7. Soc. Chem. Ind., 1919, 116a.] 
W. P.S. 


New Titration Method for the Determination of Uric 
Acid in Urine. J. Lucien Morris (J. Biol. Chem., 1919, 37, 
231—238).—A slight modification of the method described for the 
estimation of uric acid in blood (compare A., 1918, ii, 251). 


W. G. 


[Detection of Traces of Blood Pigment.| Jonny ALEXANDER 
MILRoy (Biochem. J., 1918, 12, 327--329).—See this vol., i, 179. 


Impurity in Ethyl Ether giving a Blue Coloration with 
Benzidine. F. Wrenuizen (Pharm. Weekblad, 1919, 56, 301—303.)— 
Attention is directed to the presence in some samples of ethyl ether 
used for analytical purposes of an impurity which gives a blue 
coloration on addition of hydrogen peroxide and benzidine. Pieces 
of potassium hydroxide kept in the ether for a time are sufficient 
to remove the impurity. W. 8S. M. 
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The Value of Walker's Method of Estimating Casein 
in Milk. A. Acrestini (Siaz. sper. ayr. Ital., 1917, 50, 109—114; 
from Chem. Zentr., 1918, ii, 866)—-Comparisons of the rapid 
method devised by Waiker (A., 1914, ii, 309) with the process of 
Schlossmann and von Bondzinski show the former to be very con- 
venient, but not completely trustworthy. The amounts of alkali 
required to produce neutrality in Walker’s procedure after addition 
of formalin are either identical with or very near to those required 
in the direct titration of the original milk. This result appears 
to support the view of Bordas and Touplain (A., 1911, ii, 631) 
that the acidity of fresh milk depends mainly on the casein, and 
allows an approximate estimation of the latter by simple titration 
in the presence of phenolphthalein as indicator. Hi. W. 


Vernes’ Method (Sero-diagnosis of Syphilis). lRocrr 
Dovurts and Roserr Brice (Bull. Soc. chim., 1918, [iv], 28, 
472478. Compare Vernes, U'ompt. rend., 1917, 165, 769; 1918, 
166, 575; 167, 383).—Vernes has shown that serum in the 
presence of an inorganic or organic colloidal suspension causes a 
periodic precipitation, the rhythm of which differs according as 
the serum is normal or syphilitic, and that it is possible to pre- 
pare a fine organic suspension of a determined stability which will 
flocculate with a certain dose of syphilitic serum, but not with 
the same dose of normal serum. The authors give full details for 
carrying out the test, using red globules from sheep’s blood, pig 
serum, and “ perethynol”’ (an absolute alcoholic extract of dried, 


powdered, and de-fatted horse-heart muscle), and measuring, not 
the flocculation, but the hemolysis colorimetrically. W. G. 


Estimation of Acidity and Titratable Nitrogen in 
Wheat with the Hydrogen Electrode. ©. 0. Swanson and 
EK. L. Taeur (J. Agric. Res., 1919, 16, 1—15).—-Aqueous extracts 
of wheat were made at 5°, 20°, 40°, and 50°, the mixture being 
shaken for times varying from five minutes to twenty-four hours. 
The hydrogen-ion concentration of the extract as measured by the 
hydrogen electrode is practically independent of the temperature 
and the duration of the extraction, but the volume of V /20-barium 
hydroxide solution necessary to add to bring the extract to a 
definite /’,, value increases with the time of shaking, and within 
certain limits is proportional to it. As the duration increases, the 
volume of standard alkali required increases up to a limit, which 
is reached sooner as the temperature of extraction rises. This 
phenomenon is due to the presence in the extract of substances 
which only become ionised when an alkali is added. 

The amino-nitrogen, as determined by Sérensen’s formaldehyde 
method, is all extracted in two hours at 40°. The amount of phos- 
phorus in the extract made at 20° directly precipitable by magnesia 
mixture is about one-half of the total phosphorus present, but at 
40° practically the whole of the phosphorus is converted into a 
form which is precipitated by magnesia mixture. W. G. 
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Matter and Light. Attempt at the Synthesis of Chemical 
Dynamics. JxaN Perrin (Ann. Physique, 1919, {ix}, 11,5—108).— 
A purely theoretical discussion in which the author endeavours to 
show that it is possible to develop a coherent theory, which sees 
in light the cause of chemical reactions, and which elucidates and 
correlates varied types of phenomena which at first sight seem quite 
different. According to the theory, dissociation or combination, 
phosphorescence, radioactivity, change of physical state, all obey 
one and the same fundamental law, which is connected with the 
internal structure of the atom. W. G. 


Dispersion of Diamond. L. Sivpersrrin (Phil. Mag., 1919, 
[vi], 37, 396—406)—A mathematical paper in which the concep- 
tion of electrical interaction of atoms is applied to the refractive 
properties of diamond, considered as a known assemblage of fixed 
atomie centres, each containing a single dispersive electron and 
becoming a doublet in the presence of an external electric field. 


J. F.S. 


Regularities of the Second Kind in Line Spectra. J. E. 
Pautson (Zeitsch. wiss. Photochem., 1918, 18, 202—208).—The 
author, following the lead of Kayser, terms regularities between 
the wave-lengths of the various spectrum lines, regularities of the 
second kind. The present paper is a theoretical discussion of 
these regularities, in which it is shown that the magnetic resolu- 
tion of the lines of a wave-length system does not follow such 
simple laws as that of the series lines. J. F. S. 


Vacuum Arc Spectra of Various Elements in the Extreme 
Ultra-violet. J.C. McLennan, D. S. Atnsiiz, and D. 8. Futter 
(Proc. Roy. Soc., 1919, [A], 95, 316—-332. Compare this vol., 
ii, 125)-—-A vacuum are spectrograph is described, together with 
the method of operation. The vacuum are spectra of copper, 
aluminium, zine, carbon, iron, tin, thallium, lead, nickel, cobalt, 
and cadmium have been measured down to A=1400. The wave- 
lengths are compared in all cases with values obtained by other 
observers, and the intensities and frequencies are included in all 
the tables. In the case of zinc, the lines AA= 2025-5(16), 1821-8(3), 
1589-6(10), 1510°4(1), 1491°5(1), 1486°2(6), 1478°5(2), 1477-6(4), 
1457°9(4), 1457°5(4), 1451-1(4), 1445°0(3) were measured. The 
figures in brackets represent the intensities of the lines. For 
aluminium, the lines AA=1989-9(14), 1935°1(4), 1930-4(10), 
1862°8(32), 1854°5(32), 1766°6(4), 1761-9(10), 1724°3(10), 1720-7(8), 
1718°5(4), 1670-6(4), 1611°8(14), and 1605°6(12) were measured. 
In the case of copper, the lines AA 2037-3(6), 2026°2(4), 2001-0(4), 
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1979°6(4), 1748°6(4), 1739°7(4), 1721°8(6), 1708-5(4), 1704-9(2), 
1693°4(4), 1692°5(1), 1686°7(4), 1684-6(2), 1681-7(1), 1679°1(2), 
1674°6(2), 1671°5(2), 1670°1(2), 1651°9(2), 1642°1(8), 1594-2(8) were 
measured. ‘The thallium are was produced by placing metallic 
thallium in iron cups attached to iron poles; the lines measured 
in this case were AA 1907-8(14), 1891-°8(6), 1827°3(2), 1814-2(6), 
1792°2(8), 1660-0(6), 1653°8(6), 1561°8(14), 1559°0(16), 1538°5(5), 
1508°2(4), 1499°8(6), 1491-0(2), and 1478-0(4). With tin, the lines 
AA 2152°5(12), = 2041°2(2), =—-1941-0(1), =: 1899°8(20), + =: 1831°4(6), 
1811°2(20), 1756°6(16), —-:1741°3(1), =: 1699°5(10), = 1489-2(6), 
1475°2(15), 1438°3(4), 1437°3(4), 1402°4(4), and 1400°5(4) were 
observed. The lead are was produced in the same way as that of 
thallium ; the lines recorded in this case are 2170°5(8), 2060°5(8), 
1925°8(2), 1913-7(4), 1904°2(2), 1898°7(2), 1895°5(2), 1821-7(14), 
1796°5(10), 1744°2(1), 1741°1(2), 1726°2(10), 1682°5(12), 1671°6(12), 
1597°6(3), 1555°8(12), 1511°7(4), 1494°7(1), 1492°7(1), 1434-0(5), 
and 1431-9. With a carbon arc, the lines AA 2307°5(2), 2298-0(9), 
2219-0(2), 2088°5(5), 1930°5(15), 1758°1(9), 1749°7(5), 1656°9(10), 
1562-0(9), 1561°2(9), 1560°5(9), 1550-7(2), 1548-5(3), 1482°8(5), 
1464-5(6) were recorded. A cobalt arc gave the lines AA 2138°7(4), 
2099-3(2), 2061-5(5), 2026-2(7), 1939-5(2), 1929-5(9), 1912-2(3), 1893°8(4), 
1861°4(10), 1853-0(10), 1819°8(2), 1740°3(1), 1710°9(2), 1669-9(7), 
Mild steel electrodes were used for the production of the iron arc; 
the lines measured are AA2394°5(5), 2380°2(5), 2360-0(4), 
2346°0(4), 2097°5(2), 2078°8(4), 2061°5(3), 1926°0(2), 1913-8(4), 
and 1894°3(3). In the case of nickel, forty-one lines lying between 
A 2005°0 and A 1650-1 were measured, but nothing of smaller wave- 
length than this. With the cadmium arc, the lines observed are 
AA 1993-5(1), 1988-0(1), 1966°0(1), 1946-0(1), 1940-0(4), 1932°5(4), 
1894°5(1), 1874°5(1), 1871°0(1), 1855°5(2), 1846°5(4), 1827-0(1), 
1808°0(3), 1790°5(4), 1745-5(2), 1728-0(4), 1711°0(3), 1706-5(2), 
1668-5(10), 1656-5(1), 1647°5(2), and 1526°5(1). Reproductions of 
photographs of the spectrograph and of all the spectra are 
appended to the paper. J. F.S. 


Ultra-violet Light Absorption of Unsaturated Compounds. 
H. Ley (Zeitsch. wiss. Photochem., 1918, 18, 177—191).—The 
ultra-violet spectra of styrene, amethylstyrene, 8-methylstyrene, 
stilbene, methylstilbene, a-phenylstilbene, cinnamic acid, B-methy]l- 
cinnamic acid, and a-phenylcinnamic acid have been investigated. 
In the case of styrene, a band is found at 1/A=4100 (¢=0°001, 
d=2 mm.), and at (e=0°01, d=2-5—7°0 mm.) bands occur at 
1/A=3440 and 3550. The introduction of a methyl group in the 
B-position displaces the original continuous absorption and the 
band 3440 toward longer wave-lengths, whilst the band 3550 
vanishes. The introduction of a methyl group in the a-position 
brings about at higher concentrations a definite displacement 
toward the ultra-violet, and the absorption between 3400 and 3600 
completely disappears. Stilbene possesses a deep band 1/A=3400 
(c=0°001 and d=1—10 mm.); the introduction of a methyl group 
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into the ethylene group brings about a twofold change in the 
absorption spectrum: (i) a displacement of the continuous absorp- 
tion towards the ultra-violet, and (ii) the bands are displaced in 
the same direction, or, in other words, at the position of maximum 
absorption the extinction coefficient is smaller. In the case of the 
derivatives of cinnamic acid, it is shown that B-methylcinnamic acid 
and a-methylstyrene are optically similar, whilst the same also 
applies to cinnamic acid and styrene. J. F. 8. 


Absorption Spectra of Acid Hematin, Oxyhemoglobin, 
and Carbon Monoxide Hemoglobin. A New Hzemoglobin- 
ometer. H. 8. Newcomer (J. Biol. Chem., 1919, 37, 465—496).— 
Acid hematin has different spectrai characteristics under varying 
conditions as to acid and solvent. The curve for material prepared 
in the manner described is constant and stable, for several days at 
least. The prominent band in the red has its deepest point at 
about 6620 A.U. The other two bands in the visible spectrum are 
very shallow. There 1s a broad, general depression extending from 
5100 to 5900 A.U. which is divided by a very slight rise at 
5480 A.U. The great ultra-violet band of acid hematin is broader 
and shallower than in the case of oxyhemoglobin, the broadening 
extending it further into the ultra-violet and obliterating the small 
peak at 3680 A.U. which appears in the oxyhemoglobin curve. 
There is beyond the peak at 3100 A.U. a shallow but distinct 
band with its centre at 2780 A.U. Beyond 2400 units, the 
absorption becomes very great. The further side of this band did 
not appear within the range of the instrument (2050 units). The 
B-band of oxyhemoglobin is seen to be fainter than the a-band, 
but the difference in depth is slight. The great ultra-violet band 
is much deeper, the ratio of extinction coefficients being about eight. 
Oxyhemoglobin has two further bands in the ultra-violet, at 3460 
and 2760 A.U., separated by a peak at 3100, somewhat higher 
than the corresponding one of acid hematin. The similarity in 
the ultra-violet of the absorption of the two substances would 
seem ta indicate that it is due in large part to a radicle common 
to both. Carboxyhzemoglobin has an absorption similar to that 
of oxyhemoglobin. In the visible, the bands are not so sharp 
and the transmission is not so great, particularly at the peak 
between the a- and B-bands. It is the lowness of this peak which 
accounts for the difference in shade between solutions of the two 
compounds. The visible bands of carboxyhemoglobin are 
approximately of the same depth as the B-band of oxyhemoglobin ; 
they are shifted with respect to those of oxyhemoglobin toward 
the violet; the great ultra-violet band is much deepened and 
shifted in the contrary direction. In the ultra-violet, the two 
peaks are higher than in the case of oxyhemoglobin. The height 
of the peak at 3760 units and the depth of the band at 4190 units 
decrease very markedly with loss of CO from solution. 

The amount of the extinction due to the admixed serum is only 
from one-fourth to one-seventh of the whole. The presence of 
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plasma can be neglected in discussing the visible absorption of 
these compounds. The blood in the superficial capillaries of the 
skin would be sufficient in quantity to absorb almost completely all 
the violet and ultra-violet light which might fall on it. 

A “high transmission yellow” semaphore giass has an absorp- 
tion curve which runs smoothly as a mean through the acid 
hematin curve. 

The hemoglobin value of this glass has been carefully estimated, 
and by this means a colorimetric method for the determination of 
hemoglobin has been elaborated. A colorimeter of the Duboscq 
type is used. J.C. D. 


A New Sector Spectrometer. Samvuer Jupp Lewis (T., 1919, 
115, 312—319). 


Tyndallmeter for the Examination of Disperse Systems. 
Ricwarp C. Totman and Extmer B. Vuier (J. Amer. Chem. Soc., 
1919, 41, 297—-300).—An instrument is described for measuring 
the strength of the Tyndall beam in suspensions, colloidal solu- 
tions, smoke, and mists. It consists of a 6—8 volt lamp, a con- 
densing lens, and a diaphragm through which the beam of light 
enters the chamber containing the gas or solution. The strength 
of the beam is then determined by a Macbeth illuminometer which 
has been standardised with either a suspension of finely divided 
silica or an opaque glass. J. F. 8. 


Relation between the Intensity of Tyndall Beam and 
Concentration of Suspensions and Smokes. lt. C. ‘Toimay, 
L. H. Reyerson, E. B. Vurer, R. H. Gerke, and A. P. Brooks 
(J. Amer. Chem. Soc., 1919, 41, 300—303. Compare preceding 
abstract).—The strength of the Tyndall beam has been determined 
after passing through silica suspensions and ammonium chloride 
smokes of various concentrations. It is shown that, in general, for 
liquid suspensions and smokes there is a strict proportionality 
between the concentration and the strength of the beam, provided 
that the concentration does not become high enough to give an 
opacity which affects the results, and that the size of the particles 


remains the same throughout the series of measurements. 
J. F. S. 


Disappearance of Smoke in a Confined Space. Ricnarp C. 
Totman, E. B. Vurer, W. McG. Pierce, and R. H. DovcHerty 
(J. Amer. Chem. Soc., 1919, 41, 304—312. Compare preceding 
abstracts).—The gradual disappearance of smokes in confined spaces 
has been investigated. It is shown that a smoke disappears in an 
enclosed space owing to coagulation, to settling, and to the diffusion 
of the particles to the walls, where they adhere. The rate of dis- 
appearance was determined by means of a Tyndallmeter in boxes 
1 cu. m. capacity with smokes of burning acetanilide, benzoic acid, 
and resin. The rate of disappearance is markedly increased by 
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stirring the smoke, owing to the fact that it was brought in con- 
tact with the walls, where it adhered. The finer the state of sub- 
division of the smoke particles, the higher the readings on the 
Tyndallmeter owing to the greater reflecting surface of the 
particles. The rate of disappearance of a finely divided smoke of 
a given concentration is greater than that of a coarse smoke of the 
same concentration owing to the increased opportunity for coal- 
escence. In smokes of the same size of particles, the rate of dis- 
appearance increases with the concentration owing to the increased 
chances of coagulation and removal by the walls. Since the in- 
creased concentration and increased subdivision both lead to a 
higher rate of disappearance, it is impossible to raise the optical 
density of a smoke beyond a certain point by the introduction of 
more smoke material. J. F. 8. 


Rotatory Dispersive Power of Organic Compounds. IX. 
Simple Rotatory Dispersion in the Terpene Series. ‘Thomas 
Martin Lowry and Harotp Hetiinc Asram (T., 1919, 115, 
300-—311). 


Principal Methods for the Determination of the Ionic 
Constitution of Solutions of Electrolytes and the Applica- 
tion of these to the Solution of Uranyl Nitrate. Lion Gomez 
(Anal. Fis. Quim., 1919, 17, 24—49).—A general discussion of 
the methods adopted to determine the mode of ionisation of an 
electrolyte in solution. With reference to the solution of uranyl 
nitrate, the results of the cryoscopic measurements of Dittrich 
(A., 1899, 11, 629) are examined. It is shown by extrapolation 
that the apparent molecular weight at infinite dilution is almost 
exactly one-third of the real molecular weight, so that an ionisa- 
tion according to the scheme UO.(NO,), — UO." +2NO,!’ may 
be assumed. With increasing concentration, the ratio of the 
apparent to the real molecular weight approaches the value 2°), 
so that even in concentrated solution the salt is ionised to a con- 
siderable extent, possibly in accordance with the equation 

2U0,(NO,).— U,0,°. +4NO,!. 
The values of the degree of dissociation, calculated on the assump- 
tion that the salt is a simple ternary electrolyte, are thus un- 
certain. 

Dittrich’s measurements of the equivalent conductivity show 
that up to an equivalent dilution of 4096 litres, the values of A 
do not converge to a limit. By forming the difference between each 
value of A and the next succeeding at double the dilution, it is 
shown that the difference decreases until the dilution »=64 litres 
is reached. From this point, the difference increases progressively 
throughout the range of dilution considered. This behaviour is 
attributed to the progressive ionisation of the salt, according tc 
the equations UO,(NO,), == [UO,(NO,)]' + NO,’ and 

[U0,(NO,)]" — UO,""+NO,’, 
with subsequent hydrolysis at dilutions beyond v=64 litres. 
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The transport numbers for the anion were determined at con- 
centrations between 0°0024 and.0°074 mol. per litre, the fall in 
concentration of UO, at the anode being measured. The curve 
obtained resembles that for a typical ternary electrolyte, and shows 
a minimum at concentration 0°015 mol. per litre, indicating a 
maximum concentration of [U0O,(NO,)]". At concentrations 
beyond 0°07 mol., the transport number approaches unity, the 
“metallic’’ radicle now forming part of the anion. At concen- 
trations lower than 0°01 mol., the presence of UO,” is indicated. 

The addition of ammonia to a uranyl solution precipitated the 
compound (NH,),U.0;. This indicates the probable presence of 
the anion U,O-” in the solution. W.S. M. 


Internally Complex Salts and Conjugated Salts of Alkali 
Metals. II. [. Lirscnurrz and Grore Becx (Helv. Chim. Acta, 
1919, 2, 133-143. Compare A., 1914, ii, 512).—In the earlier 
communication, it was shown that the alkali salts of oximino- 
ketones and erythronitrolic acid have much lower electrical con- 
ductivities than the salts of simple acids in methyl-alcoholic or 
acetone solutions. It appeared at first sight that this abnormality 
was connected with the conjugated structure of the salts, which 
is superficially analogous to that of internally complex salts of the 
heavy metals. In the common cases of conjugated salts, no colour 
change accompanies electrolytic dissociation, and therefore it 
appeared to be of great interest to determine whether abnormal 
conductivity, in the above sense, is usual with such salts, as this 
would furnish a means of recognising conjugated structure. As 
far as solutions of the salts in methyl alcohol are concerned, it is 
found that conjugated structure causes no anomalies, which suggests 
that the peculiarities of the oximino-ketone salts require some 
other explanation. 

The molecular conductivities of the sodium or potassium salts 
of the following compounds in methyl alcohol are recorded ; hydr- 
iodic, acetic, propionic, butyric, valeric, benzoic, the three nitro- 
benzoic, benzenesulphonic, and p-phenolsulphonic acids, nitro- 
ethane, phenylnitroethane, o- and _ p-nitrophenylnitroethanes, 
the three nitrophenols, the five dinitrophenols, dinitroethane, 
phenyldinitromethane, nitroform, and phenylcyanonitromethane. 
These all show the same high conductivities, varying slightly with 
the nature of the cation, but free from abnormalities. 

J.C. W. 


Electrolytic Conductivity in Non-aqueous Solutions. III. 
Relations between the Conductivity of the Solute and 
several Physical Properties of the Solvent. Henry Jermain 
Mauve Crercnton (7. Franklin Inst., 1919, 187, 313—318).—The 
results obtained in a previous paper (this vol., ii, 44) for the elec- 
trical conductivity of p-tolyltrimethylammonium iodide in thirteen 
organic solvents are used in considering the relationship between 
conductivity, viscosity, and association. The formula suggested 
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by Jones, Av'y/«#=constant, where Av’ is the equivalent con- 
ductivity of comparable equivalent solutions and 4 and « are the 
coefficient of viscosity and the association factor of the solvent 
respectively, is found to hold approximately at 25° for acetone, 
propaldehyde, propionitrile, nitromethane, epichlorohydrin, benz- 
aldehyde, formic acid, and anisaldehyde, the mean value being 
0-33 and the extremes 0-242 and 0°391. Methyl and ethyl alcohols, 
and especially acetic acid (0°054), give lower values, and benzo- 
nitrile and nitrobenzene higher values. The expression A,», 
which Jones also showed to be constant, has a mean value for these 
solvents, except formic and acetic acids, of 0°56 at 25°. A com- 
parison of the percentage dissociation of p-tolyltrimethylammonium 
iodide in the same solvents, at three different dilutions, with the 
dielectric constants (e) of the solvents shows the latter to be only 
one factor in deciding the former; the amount of polymerisation 
of the solvent appears also to be an important factor. This is 
shown in the figures for methyl alcohol (€=32°5—34°8, +=3°43) 
and nitrobenzene (¢€=33°4—37-4, «=0°93), in which the percentage 
dissociations at a dilution of v=128 are 79 and 66 respectively. 
Similar variations are found in the figures for propionitrile, benzo- 


nitrile, and epichlorohydrin. B. V.S. 


Calculation of the Chemical Constants of Polyatomic 
Gases. AméLiz LANGEN (Zettsch. EHlektrochem., 1919, 25, 25—45). 
—A theoretical paper in which the chemical constants of oxygen, 
nitrogen, nitric oxide, carbon monoxide, carbon dioxide, water, and 
ammonia are calculated for the normal condition, and the follow- 
ing values obtained: nitric oxide, +0°92; oxygen, 1°021—0°539; 
carbon monoxide, —0-04; nitrogen, -—0°05; carbon dioxide, 
—0°406; water, —1°930; and ammonia, —2°454. The oxygen 
value was obtained from four different equilibria. The results 
were used to calculate the Einstein function of the specific heat 
8,, and the values, hydrogen 430, ammonia 67°5, water 30, carbon 
dioxide 7°23, oxygen 0°736, and nitric oxide 0°543 obtained. The 
order of the frequencies is what is to be expected from the physical 
properties of the substances, and can be confirmed, as far as the 
order of the value is concerned, from the moment of inertia of 
these gases. J. F. 8. 


The Critical Temperature as a Single Function of the 
Surface Tension. Maurice Prup’Homme (J. Chim. Phys., 1918, 
16, 405—410).—The surface tension, y, is connected with the 
temperature by the two equations y=a—bt and yi=a!/—h't (com- 
pare A., 1916, ii, 600), which at the critical temperature become 
a—bt=0 and a’—b’/t=0. It is found that, for substances which 
obey the Edétvés-Ramsay law, t,.=3(t,+t.) or t-=}(a/b+a'/b’). 
This also holds good for liquefied gases. Amongst substances 
which do not obey the Eétvés-Ramsay law, the organic acids con- 
form fairly closely to the above equation, whilst the alcohols, 
phenols, ete., obey the simple relationship y=a— bf. W. G. 
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Vapour Pressure Regularities. II. W. Herz (Zeitsch. 
Elektrochem., 1919, 25, 45—46. Compare ihid., 1918, 24, 333). 
—tThe author has calculated the value of the constant ¢ of the 
Ramsay and Young vapour pressure formula @,/6,=7/T,+ 
-(@,—7;,) for chlorine, bromine, iodine, oxygen, sulphur, nitrogen, 
phosphorus, arsenic, bismuth, argon, krypton, xenon, copper, silver, 
zinc, cadmium, mercury, tin, and lead, and finds that the value 
is not constant in a single case. In the case of the non-metals 
there is an approximation to a constant, but in the case of the 
metals the divergence is sometimes so great that the sign changes. 
These constants depend in a high degree on the boiling points, and 
it seems likely that the inconstance may be due to inaccuracies 
in the determination of the boiling points. J. F.S. 


Thermodynamics and Fractional Distillation. C. Maritier 
(Bull. Assoe. Chim. Suer. Dist., 1918, 35, 45—51).—Chenard’s 
assertion that the vapours produced on distilling mixtures of alcohol 
and water tend to separate into layers of different density (A., 
1914, ii, 623; 1916, ii, 175) is refuted on theoretical and experi- 
mental grounds. Using apparatus similar to Chenard’s, and 
guarding against external cooling, the author found no evidence 
of stratification. J. H. L. 


Formula giving the Density of a Fluid in the Saturated 
State. E. Arris (Compt. rend., 1919, 168, 714—717).—The 
formula deduced is v,—v.=T(y,—yo)RT./8P., where v, is the 
volume of the molecular mass of the fluid entirely in the state of 
vapour, and +, entirely in the liquid state, these thus giving the 
densities in the two states of saturation. The author has tested 
this formula in the case of carbon dioxide, stannic chloride, methy] 
formate, and heptane, and finds that his calculated results agree 
closely with those observed by Young. W. G. 


Reasons for the Movements of Camphor {on Water] and 
Allied Phenomena. J. Geprerr (Physikal. Zeitsch., 1919, 20, 
78—83).—A number of experiments are described showing that 
many substances, such as phenacetin, acetanilide, chloral hydrate, 
sulphonal, menthol, thymol, atropine sulphate, phthalic acid, and 
quinine, exhibit the same violent movements as camphor does on 
the surface of clean water. The rate of movement of oily sub- 
stances, such as oleic acid, is also considered. The reasons for the 
movement are attributed to solution of the solid and also of the 
vapour, and the back pressure thereby occasioned. J. F.S. 


Adsorption Compounds. II. R. Hatter (Kolloid Zeitsch., 
1919, 24, 56—66. Compare A., 1918, ii, 259)—-A continuation 
of previous work on adsorption compounds; 0°5 gram of the 
dyes  m-nitro-ptoluidine-red, § m-nitroanisidine-red, __p-nitro- 
o-anisidine-red, Sudan-G, Sudan-I, p-nitroaniline-red, alizarin- 
yellow G.G.W., fast-orange-O, brilliant orange, chromotrope 2R, 
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ponceau 2G, and p-nitrobenzeneazonaphtholsulphonic acid, dis- 
solved in 50 c.c. of water, were treated with a 1% solution of 
brilliant-green as long as the latter was adsorbed. The adsorption 
products were isolated and characterised, and the colours pro- 
duced when they were used to dye wool and cotton with tannic 
acid were noted. J. F. S. 


Laws of the Capillary Risej in Porous Paper. Hans 
Scumipt (Kolloid. Zeitsch., 1919, 24, 49—56).—A number of ex- 
periments are described, designed to ascertain the connexion 
between the rise of an acid solution in filter paper and the*extent 
to which a drop of the liquid spreads itself when allowed to fall 
on to a sheet of the same paper. _It is shown that the amount of 
spreading is the same whether the porous paper is horizontal or 
vertical in the case of dilute solutions of hydrochloric acid. 


J. F. 8. 


Retardation by Sugars of Diffusion of Acids in Gels. 
Jonn AntHuR Wixson (/. Amer. Chem. Soc., 1919, 41, 358—359). 
—A criticism of a paper by Graham and Graham (this vol., ii, 50). 
Compare Procter and Wilson (T., 1916, 109, 307) and J. A. and 
H. W. Wilson (A., 1918, ii, 260). J. F. 8S. 


Osmosis and Swelling of Disperse Systems. Wo. OstwaLp 
and K. Minprer (Kolloid. Zeitsch., 1919, 24, 7—27).—A 
theoretical paper in which it is shown that the directly measured 
osmotic pressure of disperse systems is made up of two quantities: 
(i) the strict osmotic pressure, and (ii) an additional pressure, 
which is termed solvation, or swelling pressure. On the basis of 
this idea, a general solvation equation is established, ?,=RT,, + 
kes", in which P, is the experimentally observed osmotic pressure, 
c, is the osmotic concentration, c. the swelling concentration, and 
k and m are constants. With dilute molecular or suspensoid dis- 
persoids, the second factor of the equation disappears, and it 
passes over to the usual gas equation. On the other hand, in con- 
centrated dispersoids, particularly in swelling gels, the osmotic 
concentration is very small, so that the first factor of the equation 
may be neglected. The expression ?,=4ce” then, according to 
Posnjak and Freundlich, actually represents the dependence of 
the swelling pressure on the concentration in the case of gelatin 
and caoutchouc. The complete equation is applied to the osmotic 
measurements of solutions of sucrose, levulose, and lactose of 
Morse, and Berkeley and Hartley, over the range 0°1V—2°0N and 
0—80°. The agreement hgtween the values calculated by the 
formula and the experimental values is excellent. In the case of 
sugar solutions, »=2, so that as a first approximation the equation 
becomes P,=RT,, + ke.2, but the value varies with the nature of 
the sugar and with the temperature. The osmotic pressure of 
very concentrated solutions of calcium ferrocyanide can be repre- 
sented by the above equation to within 0°6%. Tn the case of con- 
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centrated sugar and calcium ferrocyanide solutions, the share of 
the total pressure due to the swelling pressure is very large. It 
increases, for example, with sucrose, with the concentration from 
5% to 63% of the total pressure, and in the case of calcium ferro- 
cyanide to 71%. It is also shown that the osmotic pressure of the 
hydrosols of iron, thorium hydroxide, and copper ferrocyanide 
follows the reduced solvation formula and also the swelling formula 
of Posnjak and Freundlich, a confirmation of the view that the 
taking up of water by such dispersoids is to be regarded more as 
the swelling of a liquid colloid than a simple osmotic process. 
The solvation formula does not hold for those systems in which 
internal changes in the state of aggregation occur with changes 
in concentration. The value of m lies always between 1°5 and 4-0, 
but most often it is found between 2 and 3. J. F. S. 


Theory of Solubility. A.tserr Cotson (Compt. rend., 1919, 
168, 681-684. Compare A., 1916, ii, 475).—A theoretical dis- 
cussion of certain points arising out of his formula 

425L=T(V +)idC/dT, 
expressing all the particularities of solubility, where Z is the heat 
of saturation, €« is the contraction of the final system, |’ is the 
volume of the solvent which saturates the dissolved molecule, ( 
is the concentration or weight. of anhydrous salt in 100 grams of 
a solution saturated at T°. W. G. 


Electrical Synthesis of Colloids. Tur. Sveppera (Kolloid. 
Zeitsch., 1919, 24, 1—7).—Three processes are described by which 
highly disperse metal colloids may be produced. The author 
prefers to call these processes electrothermal colloid syntheses. A 
thin sheet of gold or silver is attached by gum arabic to a plate of 
glass which is immersed in ethyl alcohol. Two iron wires, attached 
to a 440-volt circuit and arranged to carry 10 amperes, are inserted 
in the liquid and brought into contact with the metal foil. 
Immediately, the metal round the iron poles is vaporised, and on 
condensation in the alcohol produces alco-sols. In the second 
process, narrow strips of gold, silver, zinc, and tin foil are attached 
to glass plates in the above-mentioned manner. The ends of the 
strips are thickened by a somewhat thicker piece of copper. Two 
iron wires, as before, are brought into contact with the copper, 
when the strip of foil between is entirely converted into the sol. 
In the third method, thin wires or strips of platinum, copper, lead, 
zine, and aluminium are fastened to two thick iron wires immersed 
in alcohol, and a current passed, when, the sols of these metals are 
produced. The process consists in the melting of the metal, which 
forms a number of small globules by capillary forces, and between 
which a number of small arcs are set up. This vaporises the 
metal, which condenses in the cooler regions to form highly dis- 
perse sols. The production of the sol depends more on the current 
strength than on the voltage employed. J. F. 8. 
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Colours of Colloids. II. Witper D. Bancrorr (J. Physical 
Chem., 1919, 28, 1—35. Compare A., 1918, ii, 102).—A _ con- 
tinuation of the discussion commenced in a previous paper (loc. 
cit.). The various colour effects produced by reflection and refrac- 


‘tion of light are particularly considered in this communication. 


J. F. 8S. 


Colloid Chemistry of Indicators. II. Wotrcane OstwaLp 
(Kolloid. Zeitsch., 1919, 24, 67-69. Compare A., 1912, ii, 439). 
—In a previous paper the author advanced the view that the 
colour change of indicators in many cases is a colloidal or disperse 
chemical process. The present paper is a résumé of the results 
of experiments on congo-rubin, which tend to substantiate the 
author’s view. In aqueous solution, congo-rubin (sodium salt of 
benzidinebisazo-B-naphtholsulphonaphthionic acid) is a_ highly 
disperse system, intermediate between that of a typical colloid and 
a molecular disperse system. It is negatively charged and has a 
red colour, which is changed to blue by the addition of acids. 
This change is also brought about by the addition of a large 
number (seventy-five) of neutral salts. by alkaline salts, such as 
sodium carbonate, and by bases like barium hydroxide. On 
dilution, the blue solutions again become red; elevation of tempera- 
ture, or the addition of alcohol, acetone, or pyridine, brings about 
the same reversal of colour change. By a further addition of an 
electrolyte to the blue solution, a precipitation of the colour sub- 
stance is effected. The precipitate, on washing with water, passes 
into solution as a blue to violet hydrosol. It is stated that the 
blue solutions are less highly disperse than the red solutions, and 
on keeping a solution which has just turned blue, a slight pre- 
cipitation occurs, which leaves a red solution. This solution may 
be turned blue by further addition of electrolyte. The red solu- 
tions contain a still more highly disperse orange-coloured fraction. 


J. F. S. 


Oscillation Method for Measuring the Size of Ultra- 
microscopic Particles. P. V. Weis and R. H. Gerke (J. 
Amer. Chem. Soc., 1919, 41, 312—329).—The diameter of the 
particles of gaseous dispersoids (in smoke) has been determined by 
an oscillation method. A quantity of the smoke is brought into 
the field of an ultramicroscope which lies in a rapidly alternating 
electrostatic field, and the path of the particles photographed. In 
this way the actual oscillations are obtained, and a measurement 
of the amplitude gives the distance travelled by the particle 
between two reversals of the current. Then, by Stokes’s law, the 
motion of a particle in an electrostatic field is given by Ye =3ndv, 
where X is the field in volts per cm., e the electronic charge (that 
is, 1:59 x 10-%), d the diameter in cm., the viscosity of the. 
medium, and v the velocity. It is shown that the diameter varies 
from 5 x 10-6 to 10-4, and that the particles rapidly coalesce. 

J. F. S. 
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Chemical Resistance. II. Applications of the Theory of 
Quanta to Chemical Dynamics. Surinxicui Hora (Mem. 
Coll. Sci. Kyoto Imp. Umiv., 1918, 3, 223—234. Compare A., 
1916, ii, 305).—A mathematical paper in which, by an applica- 
tion of the theory of quanta, and on the hypothesis: “The react- 
ing substances can only react when they are present in a certain 
elemental sphere of a reaction in a stoicheiometrical relation by 
their own kinetic energy, but the reaction will begin only when 
they are transformed into an active form by absorbing some energy 
from the surrounding medium,” calculations of chemical resistance 
have been carried out. On this hypothesis of the mechanism of a 
chemical reaction, chemical resistance can easily be separated into 
two terms: (1) a term inversely proportional to the probability 
that the molecules of the reacting substances encounter in a 
stoicheiometrical relation in an elemental sphere by their own 
kinetic energy, and (2) a term proportional to the probability of 
the energy transport to reacting molecules from their surrounding 
medium. J. F. S. 


Crystal Gratings and}Bohr’s?Atom Model. M. Born and 
A. LANDE (Ber. deut. physikal. Ges., 1918, 20, 202- —209).—A 
mathematical paper in which the radius and number of electrons 
situated in the various rings of the metals of the alkalis and of 
the halogens are calculated. The elastic compressibility of the 
alkali haloids is calculated, and values obtained are about twice 
as large as the experimentally determined values. The absolute 
dimensions of the grating constant, 5, have been calculated, and the 
values indicate that the substances are twice as soft as the theory 
demands. J. F. 8. 


Calculation of the Compressibility of Regular Crystals 
from the Theory of the Grating. M. Born and A. Laypé 
(Ber. deut. physikal. Ges., 1918, 20, 210—216. Compare pre- 
ceding abstract).—The compressibility of the chloride, bromide, 
and iodide of sodium, potassium, and thallium has been calculated 
by means of the formula «=4°26 x 10-!4([u.. +_]/p:) on the basis 
that »=9 and not 5, as was taken to be the case in the previous 
paper. The value of m has been calculated from the observed 
compressibilities, and a mean value 8°76 obtained. Using the 
value 9, a good agreement is found between the calculated and 
experimental values. In the case of calcium fluoride, to which 
the calculations were extended, z=1°'10 x 10-12, whilst the exper! 
mental value is 1:16 x 10-®. J. F.S. 


The Cubic Atom Model. M. Born (Ber. deut. physikal. Ges., 
1918, 20, 230—239).—The author, from a survey of the proper 
ties of the halogen derivatives of the alkalis, considers the cubic 
atom model is well founded, and whilst holding to the principles 
set. down by Bohr, considers the matter mathematically with the 
object of bringing certain abnormalities into line with the general 
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theory. ‘The question of the tetrahedral carbon atom is also con- 
sidered. , J. F.S. 


Calculations of Ionic Charges in Crystals. J. Wimmer 
(Physikal. Zeitsch., 1919, 20, 92—93).—A theoretical paper in 
which it is shown that the ionic charges of diatomic crystals or 
crystals which can be regarded as made up of two equivalent 
atomic groups, and for which the grating structure is known, can 
be calculated by means of the formula v/z=(G@,+ G@,)/ 7 GG», in 
which v represents the valency, z the number of electrons, and 
(‘, and G, the atomic or molecular weights of the atoms or groups 
composing the molecule. The charges have been calculated for 
the crystals potassium chloride, sodium chloride, calcium fluoride, 
silica, calcium carbonate, potassium bromide, potassium iodide, 
sodium fluoride, lithium fluoride, and zine sulphide. ‘In the case 
of the first-named five substances, the value of the Drude constant 
k has been calculated. J. F.S. 


The Theory of Duplex Affinity. Samue. Henry Ciirrorp 
Brices (T., 1919, 115, 278—291). 


Laboratory Apparatus for Rapid Evaporation. E. C. 
Merritt and Crare OLin Ewine (/. Ind. Eng. Chem., 1919, 
11, 230).—Rapid evaporation of liquids is effected by passing a 
blast of heated air across the basins on the steam-bath. The air . 
is forced through a brass cylinder containing cotton wool to act 
as a filter, and then through a copper coil, which is heated in the 
bath, and the outlet of which is connected with a series of blowers. 
Each of these is provided with a glass tap, and its height above 
the basin can be adjusted as desired. [See, further, /. Soc. Chem. 
Ind., 1919, 268a.] C. A. M. 


Theobald van Hogelande. F. M. Jarcer (Chem. Weekblad, 
1919, 16, 179—180).—The work ‘“‘ Merces Alchimistarum,” Frank- 
furt-am-Mayn, 1610, attributed to Theobald van Hogelande (A., 
1918, ii, 437), is shown to be a reprint of a German translation of 
his “De Alchimiz Difficultatibus,” Frankfurt, 1600. 

W. 8S. M. 


Inorganic Chemistry. 


An Unusual Sulphur Crystal. F. Russert Bicnowsky (J. 
Washington Acad. Sci., 1919, 9, 126—131).—A crystallographic 
description is given of a well-developed crystal, D 2°01, of sulphur 
which was obtained accidentally by adding a hot alcoholic solution 
of ammonium polysulphide to a mixture of benzonitrile, hydroxyl- 
amine hydrochloride, and ether. L. J. 8. 


ii, 190 ABSTRACTS OF CHEMICAL PAPERS. 


The Behaviour of Sulphur towards Carbonaceous Matter 
at High Temperatures. J. P. Wisauy (Rec. trav. chim., 1919, 
38, 159—162).—When sugar, or the carbon obtained by charring 
it, or wood charcoal, is mixed with sulphur and the mixture heated 
in a closed crucible to a bright red incandescence, in each case a 
product is obtained which, after extraction first with carbon 
disulphide and then with ether, is found to contain sulphur to the 
extent of from 3—6%. Whether this sulphur is chemically com- 
bined or only absorbed is not decided. W. G. 


Tellurium Sulphide. Aaron M. Haceman (J. Amer. Chem. 
Soc., 1919, 41, 329--341).—The introduction of hydrogen sulphide 
into an aqueous solution of tellurous acid at ordinary temperatures 
or below causes the immediate production of a reddish-brown pre- 
cipitate, which is represented by the formula TeS,. The produc- 
tion of this compound is independent of the acid concentration. 
At temperatures below — 20°, tellurium sulphide is a stable com- 
pound, but at temperatures above — 20°, dissociation takes place. 
At temperatures near -—20° this dissociation is slow, whilst at 
higher temperatures dissociation takes place more rapidly. The 
degree of dissociation at any time or temperature may be deter- 
mined by the amount of sulphur which can be extracted by carbon 
disulphide. Dissociation never continues to completion. The dis- 
sociated mass extracted with carbon disulphide always retains at 
least 0°95% sulphur. This sulphur does not exist as a sulphide of 
tellurium which is decomposed by hydrochloric or hydrobromic 
acid of any strength, nor does it exist as a variety of sulphur in- 
soluble in carbon disulphide. The compound TeS, often described, 
has no existence. The production of TeS, is independent of the 
medium in which the reaction is effected, for the action of hydrogen 
sulphide on solutions of tellurium tetrachloride in a large number 
of organic solvents gave exactly the same product. The dissocia- 
tion and stability of tellurium sulphide is solely a question of 
temperature. Tellurium tetrachloride is found to be soluble in 
benzene, toluene, methyl alcohol, ethyl alcohol, »-butyl alcohol, 
amyl] alcohol, benzyl alcohol, xylene, chloroform, and ethyl acetate, 
sparingly so in light petroleum, benzaldehyde, acetone, ‘sopropy! 
bromide, and carbon tetrachloride, and insoluble in carbon 


disulphide. J. F. 8S. 


Formation of Ammonia at High Temperatures. E. Briner 
(Helv. Chim. Acta, 1919, 2, 162—-166. Compare this vol., ii, 148). 
-A discussion of Maxted’s recent work (T., 1918, 113, 168, 386). 
In the first place, it is shown that the 7° terms in Maxted’s two 
formule have merely a corrective influence, and consequently they 
cannot be very significant in regions of temperature in which they 
have not been tested experimentally. This explains the great 
divergences between the values of A obtained from the two 
formule; at 1000° abs., up to which point both formule have 
been tested by experiment, there is agreement; at 2000°, the first 
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formula gives a value for A which is three times that derived 
from the second ; at 3000°, the ratio is 10 to 1, and at 4000°, 100 
to 1. Furthermore, assuming that at high temperatures the reac- 
tion is of the same nature as at lower temperatures, namely, one 
between molecules of nitrogen and hydrogen, these gases should 
unite completely at about 6000°, according to the first formula, 
and, in general, a gaseous mixture should become more and more 
complex with rise of temperature. This is contrary to the con- 
clusions obtained by spectroscopic investigations, which clearly 
prove the elementary nature of the substances present in the 
hottest stars. 

Such difficulties disappear if account is taken of the dissociation 
of the molecules into atoms (compare A., 1916, ii, 215). Accord- 
ing to recent investigations, gases like hydrogen contain appreciable 
proportions of free atoms at much lower temperatures than was 
at one time supposed. The extra production of ammonia at high 
temperatures may be explained, therefore, by the greater kinetic 
energy of the free atoms of nitrogen and hydrogen. J.C. W. 


Potassium Ammonosodiate, Potassium Ammonolithiate, 
Rubidium Ammonosodiate, and Ammonolithiate. Epwarp 
C. Franxiin (J. Physical Chem., 1919, 23, 36—53).—-A number 
of reactions between metallic amides in ammonia solution have 
been carried out, and as a result several ammono-salts have been 
isolated and characterised. These salts stand in the same relation- 
ship to ammonia as do the zincates, aluminates, and plumbites to 
water. A very complete list of the ammono-salts hitherto pre- 
ared is given. Dipotassium ammonosodiate, NaNK,,2NHs; or 
NaNH,,2KNH, or (Na{NH,|3)K,, is prepared (i) by the action 
of potassamide on sodamide in liquid ammonia solution, (ii) by 
the action of sodium iodide on an excess of potassamide in liquid 
ammonia, and (iii) by the action of sodium on potassamide in 
liquid ammonia in the presence of a small quantity of platinum 
black. This compound crystallises well, and does not lose 
ammonia at 100° in a vacuum; at higher temperatures it melts, 
loses ammonia, and attacks the containing glass vessel. Mono- 
rubidium ammonosodiate, NaNHRb,NH, or NaNH,,RbNH, or 
(Na[NH,].)Rb, is formed by the action of sodium and rubidium 
simultaneously on liquid ammonia. This compound is readily 
soluble in liquid ammonia, and is violently decomposed by water 
with the formation of the hydroxides of the metals. Dirubidium ° 
ammonosodiate , NaNRb.,2NH, or NaNH,,2RbNH, or 

(Na[NH,],)Rb., 
is formed from the mother liquors of the previous compound by 
the addition of a large excess of rubidamide. This compound is 
considerably more soluble than the preceding compound in liquid 
ammonia. Dipotassium ammonolithiate, LiN K,,2NH, or 
LiNH,,2KNH, or (Li{NH,],)K,, is prepared by the action of 
potassamide on lithium iodide in liquid ammonia solution, and also 
by the action of lithium and potassium simultaneously on liquid 
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ammonia in the presence of platinum black. The salt forms 
minute, colourless crystals, which are practically insoluble in liquid 
ammonia. It is decomposed by acid amides and ammonium salts 
of oxygen and halogen acids (that is, by ammono-acids), with the 
formation of the corresponding salts of lithium, potassium, and 
ammonium. Monorubidium ammonolithiate, LiNHRb,NH, or 
LiNH,,RbNH, or (Li{[NH,],)Rb, is prepared by the action of an 
excess of a solution of rubidamide in ammonia on metallic lithium 
in the presence of platinum black. A white, crystalline compound 
is obtained, which is sparingly soluble in liquid ammonia. It is 
decomposed by ammono-acids and by water, as in the preceding 
case. Attempts were made to separate rubidamide from potass- 
amide by crystallisation from liquid ammonia, but without success, 
for these two substances form isomorphous mixtures which are 
relatively richer in rubidamide than the solution from which they 
separate. J. F.S8. 


Thermal Decomposition of certain Inorganic Trinitrides. 
E. Motes (J. Chim. Phys., 1918, 16, 401—404. Compare 7bid., 
1917, 15, 51).—A claim for priority over Hitch (compare A., 
1918, ii, 398). W. G. 


Method of Treating Beryl for the Extraction of Glucinum. 
H. Copaux (Compt. rend., 1919, 168, 610—612).—One part of 
powdered bery! is heated with two parts of sodium silicofluoride 
at 850° for thirty to forty minutes. At this temperature, the 
sodium silicofluoride decomposes, giving silicon fluoride, which 
attacks the beryl, giving glucinum fluoride and aluminium fluoride, 
which in turn combine with the sodium fluoride to give the corre- 
sponding double fluorides. The material is extracted with boiling 
water, in which the sodium glucinum fluoride dissolves, and the ex- 
tract, after filtration, contains practically the whole of the glucinum 
in this form along with a little alumina and silica. A slight excess 
of boiling sodium hydroxide solution is added to the filtrate, and 
the precipitated oxides are collected and redissolved in sulphuric 
acid. The solution is concentrated, and the glucinum sulphate is 
allowed to crystallise out. By this method, 90% of the glucinum 
present in the mineral may be readily recovered. 

On this process is based a method for the-estimation of glucinum 
in beryl, using four parts of sodium silicofluoride to one part of 
‘beryl. The precipitation with sodium hydroxide is omitted, and 
an aliquot portion of the filtered aqueous extract is evaporated 
with an excess of sulphuric acid in a platinum dish until white 
fumes appear. The residue is dissolved in water, and an 
excess of ammonium hydroxide is added. The precipitate is 
filtered off, washed, dried, ignited, and weighed. Any silica in it 
is removed by means of hydrofluoric acid, and the aluminium and 
glucinum oxides are separated by Wunder and Weger’s method 
(compare A., 1912, ii, 687). . 
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Reaction between Sodium Chloride Solution and Metallic 
Magnesium. Wiviiam Hueues (T., 1919, 115, 272—277). 


The Hammer-hardening ;of Lead, Tin and Thallium. 
Paut Nicotarpot (Compt. rend., 1919, 168, 558—560).—Lead, 
thallium, and tin all undergo hammer-hardening, but they anneal 
spontaneously at the ordinary temperature, the rate of annealing 
rising with rise in temperature. W. G. 


The Extraction of Thallium from Pyrites Flue Dust. 
Grorce Sisson and J. 8. Epmonpson (J. Soc. Chem. Ind., 1919, 
38, 70r).—The dust collected from the flues situated between the 
pyrites kilns and the Glover tower of a sulphuric acid plant was 
found to contain 0°25% of thallium, representing about one part 
of thallium per million of pyrites burnt. The thallium was isolated 
by extracting the dust with dilute sulphuric acid and precipitating 
with hydrochloric acid. The crude thallium chloride was purified, 
dried, and reduced to metal by fusion with potassium cyanide and 
sodium carbonate, or, alternatively, with zinc. E. H. R. 


Chemistry of Aluminium and Aluminium Alloys. Joun 
G. A. Ruopin (J'rans. Faraday Soc., 1919, 14, 134—149).—Ex- 
periments dealing with the working up of scrap aluminium are 
described. The specific gravity of aluminium containing various 
quantities of an equal mixture of copper and zinc has been deter- 
mined, and it is shown that the density curve rises rapidly, but 
with decreasing rate, to 90% aluminium; between 90% and 80% 
aluminium, the curve is a slowly rising straight line which has an 
inflexion point somewhere about 76%. Aluminium is stated to 
dissolve alumina, and a method is devised for the estimation of the 
metallic aluminium apart from the alumina. A quantity of an 
aluminium alloy (2 grams) is placed in a tall beaker with 60 c.c. 
of 10% sodium hydroxide solution and heated on a sand-bath until 
the reaction becomes violent, after an induction period, when it 
is removed and cooled. The reaction is then completed by further 
heating on the sand-bath. The black residue is collected and 
dissolved in nitric acid (D 1:2). The two solutions thus obtained 
are analysed according to well-known methods. Comparison of 
the analytical results with the composition deduced from the 
specific gravity of the alloy showed a remarkably good agreement. 
By heating pure aluminium powder in air until the increase in 
weight corresponds with the formation of a compound AI,O, a 
light grey, non-metallic powder is obtained. Boiling this powder 
with 10% sodium hydroxide dissolves a portion of it and leaves 
insoluble a light grey oxide, Al,O,. A number of determinations 
of the specific heat of aluminium alloys of copper and zinc are 
given. The following values were obtained: 98°6% aluminium, 
0°2081; 90% aluminium, 10% copper, and 10% zine, 0-1918; 80% 
aluminium, 20% zine, 0-1844. 

Tn the discussion on the paper, Craupe T. J. Vaurin stated 
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that he had isolated the oxide Al,O, a compound which produced 
a brilliant light under air oxidation. J. F.S. 


The Formation of Troostite at Low Temperature in 
Carbon Steels and the Influence of the Temperature of 
Emersion in Interrupted Tempering. A. Porrsvin and Garvin 
(Compt. rend., 1919, 168, 731—733).—With velocities of temper- 
ing considerably higher than the critical velocities, by interrupt- 
ing the tempering, very marked reheating may be observed, at 
temperatures down to 450°, and troostite is formed. The troostite 
is formed directly and immediately from the solid solution y-iron— 
carbon at temperatures much lower than those at which it is 
formed by continuous tempering. With a velocity of tempering 
near to that of the critical velocity, it was possible to observe the 
formation of troostite at even lower temperatures (380°). If the 
velocity is inferior to the critical velocity, the reheating being pro- 
duced at high temperatures during the period of rapid cooling, 
troostite is always obtained, and the temperature of emersion 
does not appreciably affect the structure and the hardness. With 
rapid tempering, it is possible, without appreciably altering the 
hardness, to stop the tempering at temperatures in the neighbour- 
hood of 350°. W. G. 


Structure of Iron-Carbon-Chromium Alloys. Takersir6 
Murakami (Set. Rep. Tohoku Imp. Univ., 1918, 7, 217—276).— 
An investigation of the structure of 115 chromium-iron, chromium— 
carbon, and iron—carbon—chromium alloys. The influence of 
chromium on the magnetic critical point from A, was investi- 
gated, and it was found that it decreases at first slowly and then 
rapidly as the chromium content increases. 

In the annealed alloys, the chromium carbide present is Cr,C. 
At high temperatures, this decomposes into Cr,C, and chromium. 
Three double carbides of iron and chromium were detected, namely, 
Fe,C,Cr,C, (Fe,C)),CrsC, and (Fe.C),.,Cr,C. A portion of a 
thermal equilibrium diagram for the ternary system was drawn 
up. The binary system iron—chromium is a continuous series of 
solid solutions with a minimum about 70% of chromium. In the 
solid state, a certain undetermined solubility of the carbide Cr,C 
in chromium occurs. Cr,C and the double carbide (Fe,C) ,Cr,C 
form an uninterrupted series of solid solutions. The eutectic in 
the Cr,C-Cr series occurs at about 1°8%. [See, further, J. Soc. 
Chem. Ind., 1919, 257a.]} F.C. Fe. 


The Reduction of Tungstic Oxide. ©. W.. Davis (J. Ind. 
Eng. Chem., 1919, 11, 201—204).—To obtain a satisfactory reduc- 
tion of tungstic oxide to metallic tungsten, the material must be 
freed from water, which is best effected by a current of air at 
about 500°. On reducing the dried oxide with carbon, a blue or 
purple oxide is produced at 650° to 850°, a chocolate-brown mix- 
ture of oxides at 900° to 1050°, and metallic tungsten above 1050°. 
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The proportion of carbon required for the reduction ranges from 
1:10 to 1°6:10, according to the temperature, time, and other 
conditions. Excess of carbon can be removed to a considerable 
extent by washing the product with water. When hydrogen is 
used as the reducing agent, the mixture of brown oxides is formed 
at 800° to 900°, whilst at 1080° a pure tungsten deposit (for 
example, 99°4%) is obtained. Reduction with gasoline vapour 
yields a product containing about 98% of tungsten with a con- 
siderable amount of carbon. [See, further, 7. Soc. Chem. Ind., 
1919, 260a. | C. A. M. 


The Partial Purification of Zirconium Oxide. A. J. 
Puitiips (J. Amer. Ceram. Soc., 1918, 1, 791—800).—-Zirconia 
may be freed from iron oxide by mixing it with 4% of finely ground 
petroleum coke, making the mixture into balls, and heating them 
at 900° in a_ vertical cylindrical furnace (heated externally) 
through which a current of moist chlorine is passed. The reversible 
reaction FeCl, — FeCl,+Cl constantly tends to form an equil- 
ibrium, which leaves some of the iron in the zirconia. If the rate 
of passage of the chlorine is increased beyond the requisite chlorine 
tension, chlorine is absorbed until the tension is reduced. With 
insufficient chlorine, the ferrous chloride is reduced. The water 
vapour present serves to produce hydrogen chloride, in which the 
ferrous chloride is readily volatile, whilst the zirconia is not 
affected. Hydrogen chloride without any free chlorine does not 
reduce the iron oxide below 0°5%. If the zirconia is heated by 
passing hot gases through it, the action of the chlorine is irregular 
and inefficient. Various methods of purification by fusing the 
zirconia with various salts proved unsatisfactory as far as the 


removal of the iron was concerned. [See 7. Soc. Chem. Ind., 1919, 
252a.] A. B. 8. 


Mineralogical Chemistry. | 


Pyromorphite Group. M. Amapori (Gazzetia, 1919, 49, i, 
38—102).—A summary and discussion of previous papers (A., 
1913, ii, 216; 1915, ii, 358; 1918, ii, 365). a. a 3 


Non-identity of the Copper Silicates, Plancheite and 
Shattuckite. Watpemar T. ScHaLier (J. Washingion Acad. Sci., 
1919, 9, 131—-134).—A reply to F. Zambonini (A., 1918, ii, 170). 
Although his new analysis of plancheite from the French Congo 
leads to nearly the same formula, 6CuO,5Si0,,2H,O, as that for 
, Shattuckite (2CuO,2Si0O,,H,O) from Arizona, the difference in the 

refractive indices is sufficient to prove that the two minerals are 
distinct. The highest value for plancheite (a=1-645, y=1°715) 
is less than the lowest value for shattuckite (a=1-752, 

y=1°815). L. J. S. 
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A New Indicator for Bases andjAcids. Marc Cuavvirrre 
(Bull. Soc. chim., 1919, [iv], 25, 118—119).—The reagent is pre- 
pared by boiling red beetroot with water and filtering the extract. 
It is a violet-red, opalescent solution, which is turned deep yellow 
with alkalis and retains its colour with acids. It is sensitive to 
both weak and strong inorganic and organic acids. Its colour is 
restored by sulphuric acid diluted to 1 in 10,000. Test papers 
cannot be prepared from it, as it does not fix on paper. W. G. 


End-point in Oxidation Titrations determined by means 
of the Potentiometer. I. M. Koirnorr (Chem. Weekblad, 1919, 
16, 408—416).—When a reducing agent is titrated by means of 
an oxidising agent, the potential difference between the solution 
and an irreversible electrode immersed in it, measured against a 
normal electrode, varies in value during the titration, and in the 
neighbourhood of the end-point undergoes a rapid change. 
Expressions are deduced for the #.M.F. at the end-point and for 
the equilibrium constant of the reaction in terms of the normal 
potentials of the oxidising and the reducing agents. With the 
help of these, the sharpness of the end-point is discussed in relation 
to the magnitude of the equilibrium constant. W. S. M. 


Arsenious Oxide asa Standard‘jSubstance in Iodometry. 
Rosert M. Cuapin (J. Amer. Chem. Soc., 1919, 41, 351—358). 
—-Using weight burettes, solutions of highly purified arsenious 
oxide have been tested as to their trustworthiness as standards in 
place of iodine solutions. In six titrations of pure arsenious oxide 
against pure iodine, very precise results were obtained, the average 
of which agreed to within 1 in 3600 of the theoretical value. It 
is shown that arsenious oxide is a more trustworthy standard than 
iodine for volumetric work. Arsenious oxide is non-hygroscopic, 
and is permanent in both the solid state and in solution. The 
precautions necessary in the use of both arsenious oxide and iodine 
are discussed. J. F. 8. 


An Automatic Burette. Grorce J. Hoven (J. Ind. Eng. 
Chem., 1919, 11, 229).—The base of the burette consists of a glass 
tube with an outer jacket, which is passed through an opening in 
a rubber stopper made to fit into the mouth of the solution bottle. 
At the side of the jacket is a tube, to which can be attached a 
rubber pressure bulb, and it also has a side-tube intended to be 
closed with the finger when air is blown into the bottle. To 
equalise the pressure, a small hole is provided in the jacket above 
the level of the liquid in the hottle. When filled, the burette is 
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closed by a tap at the base, and the solution is drawn off through 
a side-tubulure ending in a tap. C. A. M. 


Chlorine Absorption and Chlorination of Water. Asx. 
Worman and Linn H. Enstow (/. Ind. Eng. Chem., 1919, 11, 
209—213).—-A series of experiments on different waters to deter- 
mine the velocity of absorption of available chlorine by the same 
water during varying intervals of time has shown that the velocity 
constant, K (K=1/t,—t,.log V,/N-2), decreases, as a rule, with 
the time of contact. In the case of water containing little organic 
matter, however, it tends to become constant for different time 
intervals. The use of colour readings as an index of chlorine 
absorption is only trustworthy under known conditions with a 
given water, and the same conclusion applies to the measurement 
of the turbidity. The chlorine absorption does not increase in 
direct proportion with the increase in pollution (as measured by 
oxygen absorption), but shows a decreasing acceleration. The 
experiments cited appear to indicate that a thirty-minute absorp- 
tion plus a high factor of safety is unnecessary, and that the addi- 
tion of a small constant factor to the result, obtained by five 
minutes’ absorption, would be as effective for the routine control 
of chlorination as the use of a longer time interval. [See also 
J. Soe. Chem, Ind., 1919, 267a.] C. A. M. 


Estimation of Halogens in Organic Compounds. D. 
VorLinpver (Ber., 1919, 52, 308).—The Carius method is unneces- 
sary, except, perhaps, for very volatile substances. The author 
uses a modification of Baubigny and Chavanne’s process (A., 1903, 
ii, 510; 1904, ii, 203). In the absence of iodine, the substance 
(about 0°4 gram) is digested with a mixture of mercurous or 
mercuric nitrate (1 gram), potassium dichromate (6—8 grams), and 
pure sulphuric acid (40 c.c.) at 130—140°, and the halogen evolved 
is trapped by a sulphite solution and estimated by Volhard’s 
method. If iodine is present, silver nitrate must be used, when 
iodic acid is formed. 

[For sketch of original apparatus, see J. Soc. Chem. Ind., 1904, 
136.] J.C. W. 


Apparatus for the Automatic Estimation of Small 
Amounts of Oxygen in Combustible Gas Mixtures or of 
Combustible Gases in Air. H. C. Greenwoop aud A. T. S. 
Zeau.ey (J. Soc. Chem. Ind., 1919, 38, 87—907r).—The apparatus 
is designed for the purpose of detecting 0°1% or more of oxygen in 
gas mixtures, and of giving a continuous indication, not neces- 
sarily recorded, which will show at any moment the actual con- 
centration. The principle involved is that of the combustion of 
the oxygen or other impurity by means of an intermittently heated 
platinum wire; automatic arrangements are provided for making 
and breaking the required electrical contacts, sealing up the com- 
bustion vessel during the heating period, cooling the gas, and 
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measuring the resulting contraction, ringing an electric bell at a 
specified oxygen concentration, and flushing out the spent gas by 
a new charge. A diagram is given of the apparatus, and the 
original paper should be consulted for details regarding its 
operation. ws os 


Reagent for, and Method of Estimating, Ozone. Louis 
Benoist (Compt. rend., 1919, 168, 612—-615).—Fiuorescein is a 
very sensitive reagent for the detection of ozone. At a dilution 
of 1 in 1,000,000, its solution loses its fluorescence in the presence 
of a trace of ozone, and is decolorised. Ata dilution of 1 in 1000, 
it loses its fluorescence, but the solution remains yellow in colour. 
This phenomenon is not produced by oxygen, and it requires an 
enormous excess of nitrous vapours to destroy the fluorescence. 
Similarly, chlorine, even if present to the extent of three times the 
weight of fluorescein, and carbon dioxide, if present to the extent 
of twenty times the weight of fluorescein, do not destroy the 
fluorescence of a solution of fluorescein diluted to 1 in 1,000,000. 
Quantitative measurements indicate that the reaction takes place 
between two molecules of ozone and one molecule of fluorescein. 
An optical arrangement is described which permits of the detec- 
tion of fluorescence in a solution diluted to 1 in 1,000,000,000, and 
thus, using 3 ¢.c. of such a solution, it is possible to detect and 
estimate 10-® grams of ozone, which is a much smaller amount 
than can be detected by starch iodide. W. G. 


Estimation of Sulphites and of Sulphur Dioxide in 
Gaseous Mixtures. Percy Hater (J. Soc. Chem. Ind., 1919, 
38, 52—56r)—A trustworthy method for the estimation of 
sulphites consists in titration with potassium iodate solution 
strongly acidified with hydrochloric acid. The addition of glycerol 
(about 5% of the volume of the solution) to sulphite solutions or 
to sodium hydroxide solution used for absorbing sulphur dioxide 
prevents any loss due to oxidation of the sulphite by dissolved 
air, even when the solution is heated. The presence of the 
glycerol does not interfere with the subsequent titration of the 
sulphite; the results obtained for sulphur dioxide in gases are 
much higher than are found when the sulphur dioxide is absorbed 
in sodium hydroxide solution to which glycerol has not been added. 

W. P. S. 


Estimation of Sulphates in the Presence of Iron. Hermayy 
Koeuscu (Chem. Zeit., 1919, 48, 117).—Examination of barium 
sulphate precipitates obtained in the estimation of sulphates in 
zinc blendes (compare A., 1916, ii, 194) showed that previous 
removal of iron had little effect on the purity of the barium 
sulphate as compared with precipitates obtained after the iron 
had been separated. The principal impurity in the barium 
sulphate precipitates, in both cases, was barium chloride; it 
amounted to about 7% of the weight of the precipitate, It 1 
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pointed out that an error may be introduced owing to the reduc- 
tion of a portion of the sulphate to sulphide during ignition unless 
care is taken to ensure oxidation, [See, further, J. Soc. Chem. 


Ind., 1919, May.]| W. P. S. 


Estimation of Nitrates in Soil by the Phenoldisulphonic 
Acid Method. H. A. Noyes (J. Ind. Eng. Chem., 1919, 11, 
213—218).—Extraction of the soil with cold water under specified 
conditions removes the whole of the nitrates present, and they 
may be accurately estimated by the phenoldisulphonic acid method 
in an aliquot portion of the filtrate. The presence of chlorides 
does not interfere with the estimation provided that the tempera- 
ture is kept below that which causes the chlorides and nitrates to 
react with the dilute sulphuric acid. Organic substances which 
yield a coloured extract, or iron in the soil, may. be removed by 
adding calcium hydroxide to the soil before the extraction with 
water. [See, further, J. Soc. Chem. Ind., 1919, 265a.]| 

C. A. M. 


Estimation of Nitro-groups in Organic Compounds by 
means of Stannous Chloride. J. G. F. Druce (Chem. News, 
1919, 118, 133).—A modification of Young and Swain’s method 
(A., 1898, ii, 186) for estimating nitro-groups by reduction with 
stannous chloride and titration of the excess of the latter with 
iodine solution is found to give satisfactory results (compare also 
Altmann, A., 1901, ii, 475). [See J. Soe. Chem. Ind., 1919, 247a.]| 

tT. B. FP. 


Solvent Action of Dilute Citric and Nitric Acids on Rock 
Phosphate. J. A. Srenius (J. Ind. Eng. Chem., 1919, 11, 224— 
227).—The amount of phosphorus extracted from rock phos- 
phate by citric acid of 0°2% strength was approximately the same 
as that extracted by neutral ammonium citrate solution. Varia- 
tions in the strength of acid and in the amounts of rock phosphate 
treated had a great influence on the results. Calcium carbonate 
and other basic substances reduce the solvent action of citric acid, 
and the addition of the extra quantity of acid equivalent to the 
basic substance does not eliminate this influence. Extraction with 
dilute nitric acid (0°06 to 0°015%) removes still greater amounts 
of phosphorus, and this acid is therefore still less suitable than 
citric acid for estimating the available phosphorus. Although 
ammonium citrate solution does not extract all the available phos- 
phorus, yet if used under uniform conditions it affords a test of 
the effect of any special treatment of rock phosphate.  ([See, 
further, J. Soc. Chem. Ind., 1919, 265a.] C. A. M. 


Methods of Glass Analysis, with Special Reference to 
Boric Acid and the Two Oxides of Arsenic. E. T. ALLEN and 
E. G. Zies (J. Amer. Ceram. Soc., 1918, 1, 739—786).—Tervalent 
and quinquevalent compounds of arsenic in glass may be separated 
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by heating the glass with hydrofluoric and sulphuric acids, which 
expel the tervalent arsenic, but leave the whole of the quinque- 
valent arsenic in the residue. . 

The quinquevalent arsenic may be estimated by precipitation 
as a sulphide, which is then oxidised to arsenic acid, reduced by 
hydriodic acid, and titrated with standard iodine solution, using 
starch as indicator. The total arsenic is estimated by fusing the 
glass with sodium carbonate and a little potassium nitrate, and 
determining the arsenic as just described. The nitre oxidises any 
arsenious compounds present, and so prevents their volatilisation. 
Boric acid is preferably estimated by Chapin’s method, in which 
methyl alcohol and anhydrous calcium chloride are added to an 
acid solution of the fused glass, the methyl borate is distilled, and 
collected in sodium hydroxide solution. The methyl alcohol is 
removed from this by evaporation, the solution rendered acid with 
hydrochloric acid, heated to expel all carbon dioxide, then rendered 
neutral to pnitrophenol by the addition of sodium hydroxide; 
. mannitol is then added, and the free boric acid is titrated with 
standard sodium hydroxide. The results are affected by arsenious 
acid, but this can be avoided by oxidising the latter with hydrogen 
peroxide, as arsenic acid is inert. Relatively large amounts of 
fluorides affect the accuracy of the results, but the proportions 
usually present do not interfere. Special precautions required in 
the estimation of iron, zinc, lead, barium, and calcium by 
customary methods are described, and the suggestion is made that 
when analysing borosilicate glasses, the boric acid should be ex- 
pelled by treating the residue obtained by evaporation (to separate 
the silica) with methyl alcohol before proceeding with the 
customary method of analysis. Attention is directed to the 
universal presence of hygroscopic moisture in finely powdered glass, 
and the effect of this on the analytical results. [For details. see 
J. Soc. Chem. Ind., 1919, 254a.] A. B. 8S. 


Instrument for the Estimation of Small Quantities of 
Carbon Monoxide in Hydrogen. E. K. Ripear and Hven 8. 
Taytor (Analyst, 1919, 44, 89—94).—The method described 
depends on the preferential catalytic combustion of the carbon 
monoxide, the carbon dioxide formed being absorbed and estimated 
by measuring the conductivity of the solution. The gas (hydrogen) 
under examination enters the apparatus, and is measured by a 
gauge; it is then mixed with a small quantity of oxygen, obtained 
by the electrolysis of sodium hydroxide solution between nickel 
electrodes, and passes to a catalyst chamber. The latter contains 
a mixture of iron and chromium oxides, and also a small quantity 
of ceria and thoria, and is heated at 230°; the gases leaving the 
combustion chamber are passed through an absorption column, 
through which a current of V/200-calcium hydroxide solution flows 
at regulated speed, and the solution is collected in an electrolytic 
cell, where the conductivity is measured. [See, further, 7. Sor. 
Chem. Ind., 1919, 252a.] W. P.S. 
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|Estimation of Glucinum in Beryl.] 1. Copaux (Compt. rend. 
1919, 168, 610—612).—See this vol., ii, 192. 


The Products of the Reaction of Different Metals with 
Quinosol. N. Scnoort (Pharm. Weekblad, 1919, 56, 325—328,)— 
Quinosol (the potassium salt of 8-hydroxyquinoline-5-sulphonic 
acid) gives an extremely delicate reaction with copper salts (Saul 
and Crawford, A., 1918, ii, 408). The author extends the use of 
this reagent, or of “‘superol (8-hydroxyquinoline sulphate), to the 
detection of arsenic (arsenate), barium, mercury (mercurous), lead, 
strontium, tin (stannous and stannic), iron (ferrous), and silver. 
The reagent superol is applied in the form of a 0°2% solution in 
water. The precipitates produced, except in the case of iron, are 
microcrystalline and of extremely characteristic appearance. 
05 Mg. of copper per litre may be detected in this way. 

W. S. M. 


Estimation of Lead in Lead Salts. R. L. Morris (Chem. 
and Drug., 1919, 91, 52—-54).—The method described in the 
British Pharmacopeia for the estimation of lead in lead salts 
(precipitation as oxalate and titration of the precipitate with per- 
manganate solution) yields low results unless the precipitation is 
made in a solution containing at least 60% of acetic acid. [See, 
further, J. Soc. Chem. Ind., 1919, 251a.] Ww. re & 


Errors in the Analysis of Chrome Ironstone [Chromite], 
and a New Process. Jamxs Morr (J. S. African Assoc. Anal. 
Chem., 1919, 2, [i], 9—16).—From an investigation made with 
synthetic mixtures, it is concluded that errors amounting to 10% 
of the chromium present are quite possible in the analysis of 
chromite by the usual methods. A modification of the sodium 
peroxide fusion method is described by which results averaging 
99-6% of the truth, with a total variation of about 1%, were 
obtained. [See, further, J. Soc. Chem. Ind., 1919, 260a.]| 

W. E. F. P. 


o-Tolidine as a Colorimetric Test for Gold. W. B. 
PoLtuarD (Analyst, 1919, 44, 94—-95).—-A 0°1% o-tolidine solution 
in 10% hydrochloric acid gives a bright yellow coloration with a 
gold chloride solution containing one part of gold in one million 
parts of water; the colour can just be detected in a solution con- 
taining one part in twenty millions if observed in a depth of 10 cm. 
of liquid. If free chlorine is present, the coloration requires about 
three minutes for full development. Ruthenium, iron, osmic acid, 
and vanadates also give a yellow coloration with the reagent, but 
other metals do not interfere with the test. In the presence of 
copper, a green coloration may be obtained instead of a pure 
yellow. Nitrites and other reducing substances must not be 
present. [See, further, 7. Soe. Chem. Ind., 1919, 269a.] 

W. P. & 
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The ‘‘ Dracorubin "’ and ‘‘ Dracorubin Capillary '’ Tests 
for Identifying and Differentiating Colourless Liquids. 
Kart Dierericu (Ber. Deut. pharm. Ges., 1918, 28, 449—492).— 
The test papers employed are prepared by immersing strips of 
filter paper, 7 cm. long by 1 cm. wide, in an alcoholic or benzene 
solution of the portion of Sumatra palm resin (palm dragon’s 
blood), which is insoluble in boiling light and heavy petroleum; 
the strips are dried before use. When these papers are immersed 
in various organic liquids, the red colouring matter is removed 
more or less completely, according to the solvent properties of the 
liquid. The rate of solution, the coloration of the liquid after 
fifteen minutes and twenty-four hours, respectively, and the 
appearance of the paper after removal from the liquid, are different 
in the case of such liquids as alcohol, ether, petroleum, benzene, 
acetone, turpentine, etc. In the “capillary” test, the paper is 
suspended so that its lower end dips to a depth of 1 cm. in the 
liquid. [See, further, 7. Soc. Chem. Ind., 1919, 306a.| 

we 2. & 


Estimation of Glycerol by means of the Specific Gravity 
and Boiling Point. Ap. Grin and Ta. Wirrn (Zeitseh. 
angew. Chem., 1919, 32, i, 59—62). —According to various 
authorities, the specific gravity of pure glycerol varies by 0°0025 
to 0-0030 for each 1% of water added, whilst the recorded values 
for pure glycerol itself vary up to 0° 0110, which would correspond 
with about 34% of water. The results obtained with samples of 
pure anhydrous glycerol by the authors were Dj; 1°2653+0°0001, 
and were ~ in agreement with those given by Gerlach 
(Chem. Ind., 7, 277), whose table must therefore be accepted 
as the most ‘trustworthy. As was shown by Gerlach (loc. cit.), 
the boiling point of glycerol is lowered from 290° to 239° by the 
addition of 1% of water. In the determinations made by means 
of Schleiermacher’s apparatus (A., 1891, 873), the boiling point 
of pure glycerol was found to be 283° to 284°, but this was proved 
to be due to the absorption of about 0°05% of water during the 
introduction of the glycerol into the capillary tube. The method 
affords the most trustworthy means of estimating small amounts 
of water in glycerol, and is applicable in the presence of organic 
and inorganic salts, such as sodium chloride, but cannot be used 
with crude glycerins containing polyglycerols. [See also J. Soc. 
Chem. Ind., 1919, 295a.] C. A. M. 


Preparation of a Solution of Cupric Hydroxide in 
Sodium Hydroxide for the Detection and Estimation of 
Sugars. Ep. Justin-Mvuetver (J. Pharm. Chim., 1919, [vii], 19, 
18—20).—A solution, which serves all the purposes of Fehling’s 
solution, may be obtained by adding 20 c.c. of 10% copper sulphate 
solution to 100 c.c. of 33-69% sodium hydroxide solution ; the solu- 
tion remains clear when kept, and does not give a precipitate when 


heated. W. P. S. 
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Analysis of Cows’ Milk, Particularly the Estimation of 
Lactose. Hans Satomon and Rupotr Dieut (Ber. Deut. pharm. 
Ges., 1918, 28, 493--498).—-Analyses are recorded showing that 
the quality of cows’ milk has not been affected by the poor todder 
available lately in Germany. In the estimation of lactose, the 
preliminary removal of proteins, etc., by precipitation with copper 
sulphate and sodium hydroxide, is not always complete, especially 
in the case of milks which have been preserved by the addition of 
formaldehyde; the use of zinc sulphate, copper sulphate alone, or 
a mixture of asaprol (sodium f-naphthol-a-monosulphonate) and 
citric acid is recommended for the purpose. W. F. @, 


A New Method for the Estimation of Oxalic Acid. 
Huco Krause (Ber., 1919, 52, [B], 426—432).—When oxalic acid 
is heated with acetic anhydride at 100°, it decomposes briskly and 
quantitatively into carbon monoxide and carbon dioxide. Per- 
formed in a tube fitted with a generator of carbon dioxide and a 
nitrometer filled with potassium hydroxide, the reaction may there- 
fore be used for quantitative purposes. The only common organic 
acid which also gives carbon monoxide under these conditions is 
formic acid, although even this reacts more sluggishly. 

For soluble oxalates, the material is first evaporated with an 
excess of hydrochloric acid, and the slightly moist residue is spread 
out on the walls of the tube by shaking during the evaporaticn. 
Insoluble oxalates are treated with a mixture of acetic anhydride 


and sulphuric acid (9:1), but the method is not so good in this 
case, as the mixture alone develops some insoluble gas, necessitating 
a “blank”’ experiment, nor is it specific for oxalic acid. 


J.C. W. 


Volumetric Method for the Estimation of Salicylic Acid 
in the Presence of Salicylaldehyde. R. Bere (Chem. Zeit., 
1919, 43, 129).—The method depends on the formation of a yellow 
coloration when a solution of salicylaldehyde is treated with a 
slight excess of free alkali; the aldehyde thus acts as an indicator. 
An ethereal solution containing salicylic acid and salicylaldehyde 
is extracted with several successive quantities of 4 /20-sodium 
hydrogen carbonate solution, and the aqueous extract is titrated 
with .V/20-sulphuric acid, the solution being boiled after each 
addition of the acid to expel carbon dioxide. The end-point. is 
denoted by the solution remaining colourless when boiled. [See, 
further, 7. Soc. Chem. Ind., 1919, May.] W. P. 8. 


Volumetric Method for the Estimation of Urea. Ap- 
plicable to Urine, Blood, Serum, etc. Gorse (Bull. Soc. 
Pharm. Bordeaux, 1918, 56, 188; from J. Pharm. Chim., 1919, 
[vii], 19, 20-—-22).—The urea solution is treated with a definite 
quantity (an excess) of sodium hypobromite solution, and, after 
one minute, notassium iodide and acetic acid are added and the 
liberated iodine is titrated with thiosulphate solution. The same 
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volume of hypobromite solution is then treated separately with 
potassium iodide and acetic acid, and titrated. The difference 
between the two titrations is equivalent to the amount of urea 
present; 6 atoms of iodine correspond with 1 molecule of urea. 
In the case of urine, the urea is precipitated as a mercury com- 
pound by treating the urine with Patein’s reagent and sodium 
hydroxide ; the precipitate is collected, washed, dissolved in acetic 
acid, and the solution treated as described. Blood is clarified 
with trichloroacetic acid, filtered, the urea precipitated in the 
filtrate by means of Patein’s reagent and sodium hydroxide, and 
the process continued as above. Ww. 2. &. 


Reduction of the Quantity of Humin Nitrogen Formed 
in the Hydrolysis of the Nitrogenous Constituents of 
Feeding-stufis. H. CU. Ecksrem and H. 8. GrinpLtey (J. Diol. 
Chem., 1919, 837, 373—376. Compare A., 1915, ii, 598, and A., 
1916, i, 623; ii, 119)—The authors have attempted to render the 
Van Slyke method for the determination of the chemical groups 
characteristic of the amino-acids of proteins applicable with greater 
accuracy than heretofore in the analysis of feeding stuffs. In the 
first place, the interference of some of the non-protein nitrogenous 
constituents, such as certain lipoids, pigments, betaines, amygdalin, 
alkaloids, and some amides has been obviated by completely 
extracting the food product first with ether and then with cold 
absolute alcohol. In the second place, a method has been per- 
fected by which the percentages of the humin nitrogen formed in 
the hydrolysis of the nitrogenous constituents of feeding stuffs are 
reduced so that they compare favourably with those obtained for 
pure proteins. This is effected, firstly, by the extraction referred 
to above, after which insoluble carbohydrates are converted as 
far as possible into soluble carbohydrates by boiling with 0°1% 
hydrochloric acid. The greater part of the soluble proteins is 
separated before hydrolysis from the soluble carbohydrates by 
neutralising the mineral acid and precipitating with alcohol. The 
small portion of proteins remaining in solution is hydrolysed by 
boiling with 5% hydrochloric acid instead of 20%. 

By this method, the humin nitrogen is represented by values 
approximately a third of those obtained by the direct. method. 


J. C. D. 


The Indophenine Reaction. Epwarp Wray (J. Soc. Chem. 
Ind., 1919, 38, 83—84r. Compare A., 1904, i, 337; 1905, ii, 779). 
—-A green coloration instead of blue is obtained in this reaction 
unless a small quantity of an oxidising substance, preferably nitric 
acid, is present. The test is made as follows: 25 c.c. of a 0°05% 
isatin solution in pure sulphuric acid are placed in a stoppered 
cylinder, and 1 c.c. of the benzene to be tested for thiophen is 
added, followed by 25 ec.c. of sulphuric acid containing one drop 
of nitric acid; a blue coloration appears when the mixture is 


shaken. . W.P.S. 
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Relation between Intensity of Tyndall Beam and Size 
of Particles. Ricnarp C. To_tman, Roscoz H, Gerke, Abin P. 
Brooks, ALBeRt G. HERMAN, Ropert 8S. MULLIKEN, and Harry 
De W. Smyru (J. Amer. Chem. Soc., 1919, 41, 575—587).—The 
intensity of the Tyndall beam in rosin smokes has been investi- 
gated further by the method previously described (this vol., 
ui, 180). In the case of smoke, since the particles are not of 
uniform size, no attempt was made to measure the size of the 
particles, but the results show that for the range of particles 
10-®&—10-4 cm., the Tyndall-meter reading increases with increased 
dispersion. Suspensions of silica particles in water were prepared, 
and the intensity of the Tyndall beam in these suspensions investi- 
gated. The particles were of uniform size and varied in the 
different suspensions from 10—260x10-5 cm. The Tyndall-meter 
readings in the case of silica suspensions increase with decreasing 
diameter of the particles. The results show that the readings are 
closely proportional to the reciprocal of the diameter of the 
particles. The relationships between the readings (7’) and size of 
the particles are given by the equations 7’=knd* for very small 
particles and 7’=k'!nd? for large particles; d is the diameter of 
the particles, n the number of particles per c.c., and & and k! are 
constants. When the total concentration of the suspensions is 
given by c; cx nd*, hence the equations may be written 7=ked* 
and T=kle/d. J. F.S. 


Absorption by Troubled Media. Application to the 
Estimation of Suspensions. CHarLes CHENEVEAU and RENé& 
AvupuBERT (Compt. rend., 1919, 168, 766—768).—The authors 
deduce the formula 1—JZ/J,=e-3/¥", where Z/J,) is the coefficient 
of transmission of light of the fine suspension, M is the total mass 
of particles, and B and B are two constants dependent only on the 
nature of the particles in suspension and the wave-length of light 
used. The accuracy of this formula has been verified for certain 
heterogeneous suspensions of mastic and for suspensions of silver 
chloride and barium sulphate. This thus provides a method of 
determining the amount of material in suspension providing there 
is no immediate sedimentation. 


Conductivity and Absorption of Sodium Vapour. AboLro 
Campetti (Nuovo Cim., 1918, [vi], 16, ii, 115—138).—The results 
of the author’s experiments show that, in unsaturated sodium 
vapour kept in the dark and freed from electrons emitted from the 
surface of the fused metal, spontaneous ionisation in the volume 
of the vapour occurs at high temperature; this ionisation becomes 
clearly manifest above 400° without marked dissymmetry as regards 


vot. OXVI. ii. 8 
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the sign of the disperse charge. Such conductivity in the volume 
of the vapour is closely connected with the commencement of the 
absorption of the D-line, which under the above conditions is 
observed only at about 430°, but then persists when the tempera- 
ture falls considerably. The cause of the appearance of absorp- 
tion at somewhat lower temperatures under the ordinary condi- 
tions of observation is clearly shown to be the presence of electrons 
either given off from the surface of the molten metal or arising 
from the atoms of the metal in the state of vapour as a result of 
photo-electric action. It appears probable that the emitting or 
absorbing vibrators in sodium vapour are, for the D-line, the 
positive atom ions. z=. Ses 2 


Spectrum of Neon. K. W. Meissner (Ann. Physik, 1919, 
[iv], 58, 333—374).—The red and infra-red spectrum of neon has 
been investigated by the interferometric method of Fabry and 
Perot (Ann. Chim. Phys., 1897, [vii], 12, 459), and also by means 
of a concave grating of | metre radius. Some seventy-five lines 
are recorded between the wave-lengths 7051-314 and 9840°42 A.U.., 
and in all cases the vacuum wave-length is calculated. The wave- 
lengths of the present measurements, together with those of 
previous measurements of the other portions of the spectrum, are 
examined with the object of arranging them in series, and the 
relationships of the eight series groups calculated. J. F. 8. 


The Constitution of the Atom and the Properties of Band 
Spectra. H. Destanpres (Compt. rend., 1919, 168, 861—868).— 
Vegard’s work (compare A., 1918, ii, 93, 94, 144) gives data con- 
cerning the inner rings of electrons adjacent to the nucleus, and 
the author considers that a study of band spectra may throw some 
light on the composition of the outer rings. The edges of the 
bands, which form the structure of the spectra, are given by 
v= B(n+ B)?/2—C(p+ y)?/2+K, where B, C, K, B, and y are 
constants, » and p being successive whole numbers. 

The three types of spectra, line, band, and X-ray, are due to 
the action, more or less strong, of ions and electrons which 
encounter the atom. If the electron which arrives is very rapid, it 
penetrates to the nucleus and disarranges the ring nearest to the 
nucleus, causing it to lose an electron and giving rise to X-rays. 
If the electron is less rapid, only an outef ring is disarranged, and 
the line spectrum results. If, however, the velocity of the 
approaching electron is still less, the atom is only deformed and 
emits the band spectrum. W. G. 


The Verification of Bohr’s Atomic Theory of Optical 
Spectra by Investigations of the Non-elastic Collisions of 
Slow Electrons with Gas Molecules. J. Franck and G. Herrz 
(Physikal. Zeitsch., 1919, 20, 132—-143. Compare ibid., A., 1914, 
ii, 515; 1916, ii, 461).—The principle that for the monatomic gases 
without affinity for electrons the electrons are reflected from the 
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atoms with perfect elasticity up to a critical velocity of collision, 
when they lose their total energy of translation and give rise to 
radiation, has been found to be in complete accord with Bohr’s 
theory. The critical energy of the electron in the case of mercury 
vapour, derived from a potential difference of 4°9+0°1 volt, is 
equal to Av, where A is the quantum and v the frequency corre- 
sponding with 2536 A. in the ultra-violet spectrum of mercury. 
The absorption and emission lines can be excited by free electrons, 
which suffer a loss of energy of Av on collision. For normal, not 
excited, atoms, the change of the electron from one steady orbit 
to another corresponds with the absorption spectrum series. The 
limit of frequency of the series in the ultra-violet multiplied by 
the quantum / gives the work done in ionising the atom, and the 
limit may be calculated from the ionising potential and vice versa. 
The investigation of inelastic electronic collision and its attendant 
light emission gives a new means of analysing the lines of a 
spectrum into series and determining their relation. F. 8. 


Explanation of the Rontgen Spectrum and the Constitu- 
tion of the Atom. L. Vecarp (Physikal. Zeitsch., 1919, 20, 
97—104).—A theoretical paper in which the main results of 
previous publications are summarised (A., 1918, ii, 93, 94, 144). 
A generalised frequency formula is developed on the basis of the 
preceding work, and this is tested by comparison of curves pro- 
duced from results calculated by this formula with the correspond- 
ing experimental curves. J. F.S. 


X-Ray Spectroscopy. The L-Absorption Spectrum of 
Radium. M. pve Brogiie (Compt. rend., 1919, 168, 854—855).— 
The Z-absorption band of radium has been obtained by passing a 
beam of X-rays through a glass capillary tube containing solid 
radium sulphate. The tube is fixed before the spectroscope slit. 
The wave-length 4=0°659 x 10-8 em. is found for this band, and 
calculations from this value lead to 88 as the atomic number of 


radium. J. F. 8. 


Crystalline Structure of Alums and the Role of Water 
of Crystallisation. L. Vecarp (Ann. Physik, 1919, [iv], 58, 
291—296).—Polemical against Schaefer and Schubert (A., 1916, 
ii, 505). The author shows that the measurements of Schaefer 
and Schubert do not prove that water of crystallisation occurs as 
a structural component in the grating system, and that the claim 
for priority made by these authors is unfounded. J. F. S. 


Optical Investigation of the Constitution of some Oxygen 
Acids of Chlorine and Bromine and of their Esters and 
Salts. Konrap Scuarrer and Witty Koéuuer (Zeitsch. physikal 
Chem., 1919, 98, 312—-324).—The absorption spectra of a number 
of the oxygen acids of the halogens, their esters, and salts have 
been measured. In the case of hypochlorous acid, ethyl hypo- 
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chlorite, and several metallic hypochlorites it is shown that the 
acid and ester have identical absorption spectra, but when the 
acid is completely neutralised by sodium hydroxide, the absorp- 
tion spectrum changes in the sense that a deep, well-defined, broad 
band appears. Incomplete neutralisation gives an absorption 
spectrum which indicates both acid and salt. The author puts 
forward the formula CltOH and ClOEt for the acid and ester 
respectively, and j>Na = pe +Na° for the salt. Hypo- 
bromous acid and sodium hypobromite give absorption spectra 
similar to those of the corresponding chlorine compounds. Solu- 
tions of chlorine dioxide, chlorous acid, and several chlorites were 
also examined. Gaseous chlorine dioxide shows a broad band and 
a large number of narrow bands, whilst on solution the bands are 
broadened and many run together, but in general the region of 
absorption remains the same. The maximum of absorption is at 
2900, and the minimum at the frequency 3800. These results 
indicate that there is little formation of chloric or chlorous acid 
on solution. On neutralisation, the band disappears, so that the 
chlorites have a different constitution from the acid, the formule 


O=Cl-OH and clp>>M being suggested in the two cases. Bromic 


acid, iodic acid, and their alkali salts were also investigated. The 
only difference observed in these cases was the shifting of the 
terminal absorption toward higher frequencies in the case of the 
bromine compounds. The measurements show that the constitu- 
tion of these acids is probably that of a true acid, as distinguished 
from a pseudo-acid. J. F. S. 


Use of Einstein’s Photochemical Equivalent Law. I. 
W. Nernst (Zettsch. Elektrochem., 1918, 24, 335—336).—A 
theoretical paper in which the reason for the inapplicability of the 
Einstein photochemical law to the photosynthesis of hydrogen 
chloride is put forward. The primary action of light is the 
splitting of the chlorine molecule, this then reacts Cl+ H,=HCl+ 
H+ 25,000 cal., and the hydrogen atom thus produced reacts with 
a chlorine molecule, H + Cl,=HCl+Cl+19,000 cal. This explains 
why so much more hydrogen chloride is produced than corresponds 
with the requirement of the Einstein law. This also explains the 
negative catalytic effect of impurities on this reaction. The 
chlorine and hydrogen atoms are very reactive substances, and con- 
sequently will be removed from the reaction system by their com- 
bination with the impurities. This view is confirmed by the 
limited reaction when bromine vapour and hydrogen are 
illuminated, for, as the equation Br+H,=HBr+H-—15,000 cal. 


shows, hydrogen is not a suitable acceptor for bromine. 
J. F. 8. 


Use of Einstein’s Photochemical Equivalent Law. II. 
Lorre Puscu (Zeitsch. Flektrochem., 1918, 24, 336—339. Com- 
pare preceding abstract).-The reaction between bromine vapour 
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and hydrogen in the presence of toluene, hexane, and heptane 
when exposed to light has been investigated. The results confirm 
the view put forward in the preceding paper that in the case of 
chlorine and hydrogen the primary reaction is strictly in accord- 
ance with the Einstein law, and that the secondary reactions 
account for the extremely large quantities of hydrogen chloride 
produced. J. F. 8. 


The Possibility of Separating Isotopes. F. A. Linpemann 
and F. W. Aston (Phil. Mag., 1919, [vi], 37, 523—534).—The 
possible methods of separating isotopes, distillation, to which, 
thermodynamically, chemical separation is closely allied, diffusion, 
density, and positive rays, are discussed theoretically. The con- 
clusion is reached that separation by distillation and chemical 
methods ought to be possible under appropriate conditions, 
although the separation may be small. None of the possible 
physical methods holds out any prospect of effecting an easy separa- 
tion, centrifugal separation being the most promising. For neon 
and meta-neon, with a peripheral velocity of 105 cm. per second, 
it is calculated that the apparent atomic weight of the gas at the 
edge should be 1:0065 times that of the gas at the centre, and for 
thorio- and uranio-lead a nearly 50% increase in the concentration 
of the former at the edge might result. 

Experiments are described on the fractionation of atmospheric 


neon by charcoal at liquid air temperature. After about 3000 
fractionations, in which the gas was divided into seven main frac- 
tions, the density as determined by the quartz micro-balance was 


unchanged. = 


Protactinium and the Life Period of Actinium. Orro 
Haun and Lise Mertner (Physikal. Zeitsch., 1919, 20, 127—130. 
Compare thid.. A., 1918, ii, 345; Soddy and Cranston, A., 1918, 
ii, 211).—-Evidence of the period of actinium obtained from the 
proportionate increase of the a-radiation of protactinium prepara- 
tions with time confirms the value obtained directly from the rate 
of decay of the radiation of actinium preparations. From the 
known ranges of the six a-rays involved in the protactinium— 
actinium series, the ratio of the initial ionisation produced by a 
thin film of protactinium to that when the actinium and its pro- 
ducts are in equilibrium with the protactinium is calculated to be 
1:5°74. From the proportionate increase of a-radiation of five 
preparations over periods from 400 to 600 days, a half-period of 
actinium of twenty years is deduced. This indicates that in the 
carbon tetrachloride sublimation of Soddy and Cranston less than 
1% of the eka-tantalum (protactinium) in the mineral was 
separated. The value found from the decay curve of the radiation 
of actinium over seven years gives for the hali-period of actinium 
twenty years (+10%). This corresponds with a period of average 
life of 28°8 years. F. 8 
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Chemical Action produced by Radium Emanation. I. 
Combination of Hydrogen and Oxygen. S.C. Linp (J. Amer. 
Chem. Soc., 1919, 41, 531—551).—The velocity of combination of 
hydrogen and oxygen under the influence of radium emanation 
has been investigated. The experiments were effected in spherical 
and cylindrical bulbs of varying size by a method which is a slight 
modification of that of Cameron and Ramsay (T., 1908, 93, 
966—992). It is shown that the velocity of reaction in a given 
volume is dependent on two variables only, the quantity of emana- 
tion, #, and the gas pressure, P. The velocity constant obtained 
by integration of the equation arising from this assumption has 
been verified. It has the form (log P/P,)/2,(e-“ —1)=const. 
The effect of increasing the spherical volume is to diminish the 
velocity constant (expressed in terms of pressure) according to the 
equation 84-1/D®=const., where J is the diameter in cm. This 
is to be expected from the increase of the average path of the 
a-particle proportional to D, whilst the pressure effect diminishes 
proportionally to D°. The above formula is applicable only to 
globes in which the size of the shortest a-ray is not exceeded by 
the diameter. Varying proportions of hydrogen and oxygen 
change the velocity in the way which is to be expected from the 
change produced in the specific ionisations. Excess of oxygen 
gives a velocity higher than normal, which increases as the pro- 
portion of oxygen increases. Excess of hydrogen produces the 
opposite effect. The temperaturecoefficient of the reaction 
between 0° and 25° is zero, as would be expected from ionisation. 
Calculation of the ionisation by the method of average path of 
the a-particles shows that for each pair of ions produced in the 
gaseous mixture. 3-9 molecules of water are formed: this value 
acrees fairly well with 3-7 found by Scheuer (A., 1914, ii. 762). 
The reaction in cylindrical volumes obeys the same laws as that in 
spherical volumes. which would appear to confirm the author’s 
original contention that the average path in a cylinder is the 
same as in a sphere of equal volume (Amer. Electrochem. Trans., 


34). J. F. S. 


Chemical Action produced by Radium Emanation. II. 
Chemical Effect of Recoil Atoms. S.C. Linn (J. Amer. Chem. 
Soc., 1919, 41, 551—559. See preceding abstract).—The action of 
radium emanation in causing the combination of electrolytic 
hydrogen and oxygen is abnormally high in small spheres, par- 
ticularly at low gaseous pressures. The action is shown to be six 
to seven times greater than that due to the normal a-ray effect. 
This abnormally high velocity is explained by the assumption that 
the recoil atoms contribute to the reaction in proportion to their 
relative ionising power. The results of the author’s .calculations 
and experiments are in general agreement with Wertenstein’s 
ionisation data for recoil atoms (A., 1914, ii, 514). J. F.S. 


Determination of the Ionisation Potential for Electrons 
in Helium. Frank Horron and Ann Catuerine Davies (Proc. 
Roy. Soc., 1919, [A], 95, 408—429).—The ionisation potential of 
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electrons generated by a heated tantalum wire in helium of low 
pressure has been experimentally determined. The experiments 
show that radiation occurs when electrons having a velocity of 
about 20°5 volts collide with helium atoms, and that this is not 
accompanied by any ionisation of the gas. It is also shown that 
ionisation of the helium occurs when the velocity of the electrons 
is raised to about 25-7 volts, and that no other type of radiation 
is produced at this point. The potential values were obtained 
from an accurate investigation of the position of the bends of the 
current—potential difference curves over a range of 2—-3 volts in 
the neighbourhood of the value. The mean values from these 
experiments were 20°4 volts and 25:7 volts respectively. By a 
method in which the value of ’. was made zero, and the electrons 
could produce radiation or ionisation over longer paths, the mean 
values 20°45 volts and 25°5 volts were obtained. It may be taken 
that 20°4 volts represents the minimum radiation potential and 
25°6 volts the minimum ionisation potential. These values con- 
firm Bohr’s suggestion that radiation, and not ionisation, occurs 
at, about 20 volts, but the value found for the ionisation potential 
is considerably lower than the value, 29 volts, deduced from Bohr’s 
theory of the structure of the helium atom. J. F. S. 


Molecular Electric Field in Gases. P. Desyr (Physikal. 
Zeitsch., 1919, 20, 160—161).—A theoretical paper in which 
calculations, based on the Stark hypothesis that the broadening 
of spectral lines is to be attributed to a molecular electric field, 
are made by which the approximate dimensions of the molecular 
electric field are calculated. Assuming that the charge of an 
electron is 5x10-! g.3 cm.: sec.-! (electrostatic units), and the 
radius of the molecule is 10-8 cm., it is shown that the charge on 
a charged molecule or ion may be taken as 5 x 10-" g.3 cm. sec.~!, 
and in the case of an uncharged molecule which bears an electric 
moment, this may be put at 5x10-'8 g.} cm.: sec.-!. If the 
electric moment disappears, the electric moment of inertia is then 
calculated to 5x10-%° g.3 cem.: sec.-!. Values of the above 
dimensions-have been recently pe a by Jona (this vol., ii, 130). 
The value of the field strength due to the ions (F,) is given by 
F,=en', where e is the ionic charge and » the number of gas mole- 
cules per cubic centimetre. The field strength, F,, due to un- 
charged molecules which have an electric moment. is given by 
F,=mn, where m is the electric moment, and for the case where 
the electric moment is zero and only an electric moment of inertia 
present. F,= © ni gives the field due to this cause, where ® is 
the electric moment of inertia. Substituting the appropriate data 
F,=4500 electrostatic units =1,350,000 volts/cem., F,=135 electro- 
static units=40.500 volts/em., and F.=4 electrostatic units= 
1200 volts/em. In the ease of ammonia and sulphur dioxide, the 
electric moment is actually of the above order, and an electric field 
of 4x 104 volts/cm, is existent, J. F.S. 
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Electromotive Activity of Carbon Monoxide. Friepricn 
Aversacn (Zeitsch. Elektrochem., 1919, 25, 82—84).—A 
theoretical paper in which the activity of carbon monoxide in 
electromotive processes is considered. It is shown that the 7.M.F. 
given by Hofmann (this vol., ii, 8) for the element O,/CO may not 
be directly compared with that calculated from the free energy 
of the reaction 2CO+ 0, — 2CO,, because in alkaline electrolytes 
carbon monoxide is not burnt to carbon dioxide, but to carbonate. 
In the present calculations, the #.M.F. is much smaller than that 
observed by Hofmann. J. F.S. 


A Modified Hydrogen Electrode. J. Hupie and W. Srurm 
(Chem. Weekblad, 1919, 16, 473—481).—In their measurements 
of the hydrogen-ion concentration of aqueous soil extracts by means 
of the hydrogen electrode, the authors experienced difficulty in 
obtaining constant results for any one extract, even after filtration 
of the latter through an ultra-filter. Whilst no explanation of 
the observed fluctuations in 7.M.F. is suggested, it is found possible 
to obtain satisfactory constancy in the readings by the following 
modifications in the construction and use of the hydrogen electrode. 
The electrode consists of a platinum gauze cylinder platinised over 
a gold coating. The soil suspension is contained in a closed vessel, 
through the stopper of which pass the electrode, gas inlet and 
outlet tubes, electrolyte tube, and a stirring gear motor driven 
through a mercury seal. A rapid stream.of hydrogen is supplied 
both to the inner and to the outer surface of the gauze cylinder 
during the measurement, whilst soil and liquid are kept in intimate 
contact by vigorous stirring. W. S. M. 


The Theory of Electrolytic Ions. IX. Space-filling and 
Mobility of Univalent Organic Ions. R. Lorenz (Zeitsch. 
anorg. Chem., 1919, 105, 175—186).—The author has calculated 
the space-filling numbers of more than one hundred univalent 
organic cations, containing from 6 to 44 atoms (compare A., 1918, 
ii, 303). The space-filling number y is the ratio of two volumes, 
$¢/V, where ¢ is the ionic volume calculated from the ionic 
mobility and V is the volume derived from the density or from 
Kopp’s formula. The ion radius, r, is given by the formula 
r=1/u~x8954'10-7. In the series of ions examined, this radius 
is found to be a linear function of the number of atoms in the 
ion. Hevesy (A., 1916, ii, 594) has advanced the theory that the 
ions in solution endeavour to attain an approximately constant 
potential, which, in the case of water, is about 70 millivolts. The 
normal radius of an ion charged to this potential he calculates to 
be 2°8x10-8 cm. To adjust their potential, the smaller ions, he 
supposes, increase their radius by becoming hydrated, thereby 
lowering their mobility. In the series of ions under examination, 
this “ normal” radius, corresponding with a “normal” mobility, is 
reached with not fewer than 27 atoms in the ion. According to 
Hevesy’s theory, ions with fewer than 27 atoms should become 
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hydrated to bring their radii and mobilities to the “normal” 
value. There is no evidence that they do become so hydrated, 
however, for the relation between the number of atoms and the 
ionic radius is linear, and there is no discontinuity in the curve 
at about 27 atoms. Further, there is very little difference between 
the mean values of the space-filling numbers with more than 27 
atoms (~=0-°474) and the mean of all ions with from 6 to 44 
atoms (W=0°388). For the “ideal” organic cation containing 
between 4 and 50 atoms, the value of the space-filling number can 
be taken as 0°40. E. H. R. 


Movement of the Ions during Electrolysis. Carito De 
Lunco (Nuovo Cim., 1918, [vi], 16, ii, 173—181).—By applica- 
tion of Stokes’s law to the question of the movement of the ions, 
the author deduces theoretically Walden’s empirical law, according 
to which, for one and the same electrolyte, the product of the 
viscosity of the solvent and of the equivalent conductivity, Aj, is 
a constant magnitude independent of the temperature. It is 
found also that the variation of the conductivity, A», should depend 
solely on the variation of the viscosity-coefficient, 4, as it may be 
assumed that, at least within certain limits, change of temperature 
does not sensibly influence the diameters of the ions. Con- 
sequently, the temperature variation of A, should be virtually 
the same for all electrolytes in aqueous solution. Not only is the 
law in general verified for salts, but the temperature-coefficients 
of conductivity between 18° and 40° have the limiting values 
23.10-!% and 2°6.10-!, which correspond closely with the 
temperature-coefficient of the viscosity of water. 

Stokes’s law allows also of calculation of the diameter of the 
ions, and the values thus derived are in good agreement with those 
deduced in accordance with the kinetic theory of gases. In 
general, the ions are small in comparison with the molecules, but 
the difference is exceptionally marked with the ions H* and OH’, 
the diameters of which are only about one half of what they 
should be according to the diameters of the molecules H,, O,, and 
H,0. The existence of free H’ and OH’ ions in all aqueous solu- 
tions, and perhaps in greater number in solutions of acids and 
bases, would cause the calculated velocities of the ions of the 
electrolyte to be greater than the true values; these considerations 
would explain the exceptionally high values obtained for the trans- 
port velocities of the ions H* and OH’ and the low values of the 
corresponding temperature-coefficients, and of the diameters calcu- 
lated according to Stokes’s law. It appears that the ions H* and 
OH’ exist under special conditions different from those shown by 
other ions, and that the friction between them and water molecules 
is far less than with other ions. 

The dimensions of the ions of the metals and of the non-gaseous 
non-metals given by Stokes’s law are compared with those calcu- 
lated on the basis of the atomic volumes. The agreement is good 
for univalent elements, with the exception of potassium, but there 

ge 
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is a moderately high and approximately constant difference in the 
case of the bivalent metals. me Bea Oe 


The Decomposition of Dielectric Liquids in the Midst 
of which an Arc passes. Ep. Urspain and Crarr Scat (Compi. 
rend., 1919, 168, 887—-889).—An arc, started by a high-frequency 
spark, and continued by a current at low voltage, in passing 
through the tetrachloride of titanium, tin, or carbon, causes a 
marked decomposition, chlorine being liberated. With saturated 
liquid hydrocarbons, there is a liberation of acetylene, ethylene, 
and hydrogen, and a deposition of carbon. With pinene, the 
same products are obtained, and at the same time there is a 
marked formation of isoprene in the liquid. Ketones yield carbon 
monoxide and different hydrocarbons. In the case of organic 
dielectric liquids, the process of decomposition differs according as 
the liquid is maintained at 15° or at its boiling point, the decom- 
position being far more thorough in the latter case. W. G. 


Thermochemical Application of the Grating Theory. 
M. Born (Ber. Deut. physikal, Ges., 1919, 21, 13—24).—A 
theoretical paper in which it is shown that the formation or decom- 
position of a crystalline substance must be accompanied by a heat 
change which is equal to the electrical energy of the grating. It 
is impossible to calculate this quantity with the hope of finding 
agreement between the experimental quantity and the calculated 
quantity of heat, but it is shown in the case of the alkali halogen 
salts, and also for the calcium halogen salts, that the order of the 
two quantities is the same. The formation of a crystal of sodium 
chloride from its elements is considered as occurring in three steps: 
(1) the subdivision of sodium into isolated atoms and the ionisa- 
tion of these, which uses a quantity of work Z,,; (2) the sub- 
division of the chlorine into atoms and the ionisation of these, 
which absorbs work Z,,; (3) the combination of the ions of sodium 
and chlorine to form the solid crystal, whereby the electrostatic 
erystal energy, '/x.c, is obtained as heat. The heat of formation 
is then given by Qyaci= — Zg.—- Ze + Uxuey. Tt isshown that SZ , = 
2 x. — 2x = Uy, - Uxa- Oxaat Vx: and from this AZ x, ,. is inde- 
pendent of the halogen. The value of U is calculated for the 


‘ithium haloids, and found to fall from the fluoride to the iodide. 
J. F.S. 


Thermal Conductivity of Organic Compounds. W. Herz 
(Zeitsch. physikal. Chem., 1919, 98, 376—379).—A theoretical 
paper in which the relationship between the density (¢), specific 
heat (c), and the thermal conductivity (4), as expressed in the 
equation k=.c.d, is considered. It is shown that the quantity 
k/cd decreases in homologous series of organic compounds with 
increasing molecular weight and also with increasing molecular 
diameter. This is in keeping with the assertion of Weber (Sitz- 
ungsher. K. Akad. Wiss. Berlin, 1885, 809) that this quantity is 
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inversely proportional to the mean distance between the molecules. 
The heat capacity (c.d) for equal volumes of liquids and the 
thermal conductivity * are proportional to one another, although 
many exceptions to this occur. In some liquids, the heat capacity 
varies inversely as the thermal conductivity. J. F. S. 


Equation of State for Liquids and Vapours. I. Vapour 
Phase of Ethyl Ether. Freperick G. Keyes and Witiiam A. 
Feisine (J, Amer. Chem. Soc., 1919, 41, 589—619).—The authors 
discuss the basal ideas of the kinetic theory in their relationship 
to the work of van der Waals, and they deduce an equation of 
state on the present-day conception of the atom. This equation 
has the form p=RTx/(v—8)—Az/(v—l)*, in which 5=Be-*/* 
(see Proc. Nat. Acad. Sei., 1917, 3, 323). It is shown that the 
strict proportionality between the pressure increment and the 
temperature increment at constant volume is the only trustworthy 
test of a system with one molecular type, and that divergence 
from the linear curve is due to polymerisation or change in the 
molecular system. The data of Ramsay and Young and other 
investigators for ethyl ether have been re-calculated on the above 
formula, and it is shown that the particular form of the mathe- 
matical function =8e-*/” and the cohesive pressure expression 
¢=A/(v—/)? are both exact. The pt curves for ether have been 
measured at constant volume, and are shown to be linear witnin 
the limits of accuracy of the measurements. From the constants 
of these curves, the 3-equation and the ¢-equation have been com- 
puted, and the mathematical form deduced for each shown to be 
exact. Amagat’s data have been used to determine the equation 
for 8 (liquid phase) on the assumption that this phase is bimole- 
cular. The ratios of the B- and aconstants have been compared 
and found to be simple. For one molecule of liquid, the limiting 
volume correction B, is numerically equal to the limiting volume 
correction of the gas B,, whilst a, is only one half as great as a,. 


J. F. 8. 


Specific Heat and Latent Heat of Fusion of the Dichloro., 
Chlorobromo., Dibromo-, Bromoiodo-, and Di-iodo-benzenes. 
I. J. Narputr (Zeitsch. Elektrochem., 1918, 24, 339—342).—The 
specific heat and latent heat of fusion of a number of dihalogen- 
ated benzenes have been determined. The following numerical 
results have been obtained: c’ is the mean specific heat of the 
molten substance, ¢ the mean specific heat of the solid, and g the 
latent heat of fusion. (1) p-Dichlorobenzene, ¢/} =0°22024+ 
0:0003462(t,+#,), c’ between 99°19 and 52°9° is 0°298+0°004, 
g=29°50+0°11 cal.; o-dichlorobenzene, c=0°185+1% between 
—21:3° and —75°6°, cf! =0-2702240°0001512(t,+¢,), g=21°01+ 
014 cal.; m-dichlorobenzene, c=0°186+1% between -—27°8° and 
—76°2°, e/1 =0-27022 + 0-0001512(t, +t), g=20°4740°14  cal.; 
siihandinusenbemnene. c'=0°239+0°004 between 99°8° and 64°6°, 

8*—2 
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=0°17066 + 0°0002499(¢,+¢,), g=23°42+0°09 cal.; o-chloro- 
bromobenzene, c!/! =0°21497 + 0°0001174(t, + t), ¢ = 0-192 + 1% 
between —15-1° and —74-8°, g=15°44+0:11 cal.; m-chlorobromo- 
benzene, c/ =0°199+2% at 15° 8°, cj! =0°21224 + 0-0001174(t, + ¢,), 
g=15°34+0°10 cal. ; ; p-dibromobenzene, 
elt = 0°13934 + 0°0001907(¢t, + t2), 
g = 20°84+0-08 cal.; o-dibromobenzene, 
ei! =0-17994 + 0°0001070(¢, + ¢.), 
ce =0°248+0°75% between 0° and —73°2°, g=12:79+0°10 cal.; 
m-dibromobenzene, ec! = 0°17535 + 0°0001070(¢, + t,), ¢ = 0°134+ 
1%, g=13-39+0-09 cal. ; pbromoiodobenzene, 
ci =0" 11627 + 0°0001576(¢, + to), 
g =16°57+0-07 cal.; o-bromoiodobenzene, 
oltt = 0-15285 + 0°0000666(¢, + ¢,), 
ce! =0°148+2% between 0° and —75°5°, g=12°2+2%; m-bromoiodo- 
benzene, c/? =0°15134 + 0°0000666(t,+¢,), c=0-14341% between 
- —12°5° and —74°8°, g=10°30+0°10 cal.; p-di-iodobenzene, 
¢) = 010093 +.0°0001332(, + t.), g=16-21+0°10 cal.; 0-di-iodo- 
benzene, e/)) =0°13574 + 0°0000388(t, +t), g=10°20+0°05 cal.; 
m-di-iodobenzene, ¢/} =0°10093 + 0°0001332(t, + t2), ec’ =0°140+0°002 
between 99°6° and 34°2°, and 0°137+0°003 between 63°2° and 


34°29, g=11°55+0°03 cal. The trustworthiness of the formulz is 
tested by calculation of the mean specific heat for each set oi 
experimental conditions, and the results in each case are well in 
accordance with the experimental values. J. F.S. 


Specific Heat and Latent Heat of Fusion of the Dichloro., 
Chiorobromo-, Dibromo-, Bromoiodo-, and Di-iodo-benzenes. 
If. J. Narsurr (Zeitsch, Hlektrochem., 1918, 24, 342—354. Com- 
pare preceding abstract).—A theoretical paper in which the results 
recorded in the previous paper are discussed. The specific heats 
of the liquid isomerides of the dihalogenated benzenes are prac- 
tically the same, whereas theoretically they could differ somewhat. 
The specific heat of very strongly supercooled dihalogenated 
benzenes changes according to the same rule as is followed above 
the freezing point. A formula is deduced for calculating the 
specific heat of nearly related non-associated compounds. This 
formula has been tested in the case of the dihalogenated benzenes. 
The dihalogenated benzenes, according to the rule of Longinescu 
(A., 1908, ii, 931), are non-associated. The critical temperature 
and the critical volume of several of the dihalogenated benzenes 
have been calculated ; the following values are recorded, which are 
the mean of the values of the three isomerides: dichlorobenzene, 
T;, 689°, @ 2°43; chlorobromobenzene, 7; 725°, ¢ 1°95; dibromo- 
benzene, 7; 760°, ¢ 1°65; bromoiodobenzene, 7, 809°, ¢ 1°45; 
chloroiodobenzene, 7, 774°, ¢ 1°66; and di-iodobenzene, 7), 858°. 

J. F. S. 
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Specific Heat and Latent Heat of Fusion of the Dichloro., 
Chlorobromo-, Dibromo-, Bromoiodo-, and _  Di-iodo- 
benzenes. III. J. Narsurr (Zeitsch. Elektrochem., 1919, 25, 
51—57. Compare preceding abstracts).—A theoretical considera- 
tion of the results recorded in part I. It is shown that the latent 
heat of fusion of the dihalogen benzenes decreases in general with 
increasing molecular weight and decreases with increasing melting 
point. The mean value of the quotient of the molecular latent 
heat, M, and the absolute melting point, 7, M/T=4¢, has the 
value 13°3 for the para-series, 11°8 for the ortho-series, and 12-0 
for the meta-series. The mean values do not differ very much 
from the individual values, consequently the latent heat of fusion 
can be calculated for those cases where it has not been experi- 
mentally determined. The eutectic points of the system p-dichloro- 
benzene—p-di-iodobenzene have been calculated and found to corre- 
spond closely with the experimental values. In some cases, the 
maximum work of solidification has been calculated from the data 
obtained for the supercooled liquids. The difference between the 
molecular volumes in the liquid and solid state has been calculated 
for several of the dihalogenated benzenes. In the case of the 
para-dihalogenated benzenes, the quotient of molecular latent heat 
of fusion and the absolute melting point is three times as large as 
the difference between the molecular heats at the melting point, 
whilst it is equa! to the difference of the mean molecular heats 
between the melting point and the absolute zero. J. F. 8. 


Specific Heat and Latent Heat of Fusion of the Dichloro., 
Chlorobromo., Dibromo-, Bromoiodo-., and Di-iodo-benzenes. 
IV. J. Narsurtr (Zeitsch. Elektrochem., 1919, 25, 57—66. Com- 
pare preceding abstracts)—A mathematical consideration of the 
experimental results recorded in part I. It is shown that in 
general the solid isomerides of the dihalogenated benzenes have 
practically the same specific heat over the temperature range 
examined, but in some cases a markedly different value is obtained. 
The dependence of the specific heat on the temperature is greater 
in the solid state than in the liquid state. The specific heat 
changes quite regularly with temperature even in the neighbour- 
hood of the melting point. The mean specific heat cannot be 
calculated by the Neumann rule to nearer than 2% even when the 
dependence of this factor on temperature is taken into account. 
The value of B, of the Nernst and Lindemann formula has been 
calculated for the various atoms, and the following values obtained : 
C (attached to H) 3100, C (attached to a halogen) 1400, 
H (attached to C) 850, Cl (attached to C) 365, Br (attached to C) 
250, and I (attached to C) 100. These values are, however, not 
trustworthy for calculations involving extrapolation to very low 
temperatures. The work of expansion against the cohesive forces 
is the same for the gram-molecule of the solid dihalogenated 
benzenes. J. F.S. 


ii. 218 ABSTRACTS OF CHEMICAL PAPERS. 


Latent Heats of Fusion and their Relation to Molecular 
Composition. Harsorp George Wayuine (Phil. Mag., 1919, [vi], 
37, 495—497).—The latent heat of fusion multiplied by the 
molecular number (that is, the sum of the atomic numbers of the 
atoms in the molecule) and divided by the absolute melting point 
is for many compounds equal to the number of the atoms in the 
molecule. Thus for water 80x 10+273=2°93. For the majority 
of salts with water of crystallisation, the rule holds if two instead 
of three is allowed for the number of atoms in the water molecule. 
The generalisation holds for a number of inorganic salts and for 
formic acid and chloroform. Acetic acid, phenylacetic acid, and 
butyric acid all yield the same number, 5, but no simple connexion 
occurs for the closed-ring or aromatic compounds. F. S. 


Cryoscopic Investigation of Double Salts and Complex 
Salts in Aqueous Solution. E. Curnrec and G. Urparn (Bull. 
Soc. chim., 1919, [iv], 25, 131—136).—A more detailed account 
of work already published (compare A., 1914, ii, 428). W. G. 


The Measurement of Very Low Temperatures. XXIX. 
Vapour Pressures of Oxygen and Nitrogen for obtaining 
Fixed Points on the Temperature Scale below O°. P. G. 
Catu (Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 656—663). 
—-The vapour pressures of oxygen and nitrogen have been deter- 
mined at temperatures in the neighbourhood of 57° to 90° (abs.). 
In the case of oxygen, the results can be expressed by the equa- 
tion logp=A/T+B+CT (p in atm.), with A= -—419-31, 
B=5°2365, C=-—0-0648. From this equation, the normal 
boiling point of oxygen would be 90°13° on Kamerlingh Onnes’ 
scale, the actually observed value being 90-14°. The nitrogen results 
can be expressed by a similar equation, in which A = — 334-64, 
B=4-6969, and C=-—0°00476. The boiling point of nitrogen 
calculated from the equation is 77°31° on the same scale. 
Measurements of the vapour pressure of solid nitrogen give the 
relation log p= —358-73/7+4°7769 as holding near the triple 
point. This equation gives for the triple point 7=63°25°, 
p=0°1269 atm., or 9°64 cm. E. H. R. 


Vapour Pressure and Latent Heat of Vaporisation of 
Silicon Hydrides and their Simple Derivatives. Roserr 
Wintcen (Ber., 1919, 52, [B], 724—731. Compare Stock, 
Somieski, and Wintgen, A., 1918, ii, 110, 111).—A mathematical 
investigation of the data recorded by Stock and his co-workers on 
the vapour tension at various temperatures of simple silicon com- 
pounds, and the calculation of the molecular latent heat of vapor- 
isation of the substances at any temperature. H. W. 


Vapour Pressure Regularities. II. W. Herz (Zeitsch. 
Elektrochem., 1918, 24, 333—335).—The proportionality factor 
of Diihring’s rule has been calculated for the substances chlorine, 
bromine, iodine, argon, krypton, xenon, oxygen, sulphur, nitrogen, 
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phosphorus, arsenic, bismuth, copper, silver, zinc, cadmium, 
mercury, tin, lead, and a large number of organic substances. It 
is shown that in all cases it exhibits an approximate constant. 
In the case of the non-metals, the g value increases with increas- 
ing pressure, and in every group of the periodic system with 
increasing atomic weight. The metals behave in the opposite way. 
The qg value for compounds in most cases exhibits a tendency to 
increase with increasing molecular weight in each group of the 
periodic system and in each homologous series of organic sub- 


stances. J. F. 8. 


Molecular Theory of the Vapour Pressure of Solid 
Substances and its Significance in the Calculation of 
Chemical Constants. Ovro Srern (Zeitsch. Elektrochem., 1919, 
25, 66—80)-A mathematical paper in which a theory of the 
vapour pressure of solid substances is developed on the basis of 
the following four hypotheses: (i) The attractive forces between 
atoms in the gaseous phase may be neglected on account of the 
relatively great distance between the atoms. (ii) The atoms 
exercise attractive forces on one another in the solid phase, and 
these forces are in equilibrium about the centres of gravity of the 
atoms. In the case of crystals, these forces are arranged orderly 
in the crystal grating. (iii) The atomic forces operate so that 
when an atom moves from its position of equilibrium, an opposing 
force is set up which tends to bring it back into the position of 
equilibrium. The magnitude of this force is proportional to the 
amount of movement of the displaced atom. (iv) To move an 
atom from its position of equilibrium, a definite finite amount of 
work, $y, is necessary, so that N¢y=Ap, is the heat of sublimation 
at the absolute zero, on the assumption that at this point all atoms 
are in their equilibrium positions. Complicated formule are 
developed on these assumptions, and these take account of the 
different frequencies of the atoms. From these formule others are 
developed for calculating the chemical constants. J. F. 8. 


Vapour Pressure of Acetone-Chloroform Mixtures. 
ALFRED Scuvuuze (Zeitsch. physikal. Chem., 1919, 93, 368—375). 
~-The vapour pressure of various mixtures of acetone and chloro- 
form has been determined at 30°, 70°, and 90°, and composition— 
pressure curves constructed for the three temperatures. The curves 
indicate that acetone—chloroform mixtures contain an equimole- 
cular compound of the two constituents in a dissociated condition, 
which with increasing temperature apparently becomes less. At 
30°, a distinct association of acetone is noticeable. By the aid of 
the law of mass action, the vapour pressure of the various mixtures 
was calculated, and the results shown to be in good agreement with 
the experimental values. J. F. 8. 


Explosion, Implosion, and Bursting. Watrer Briecer and 
Hans Scuimank (Zeitsch. Elektrochem., 1918, 24, 354—356. 
Compare A., 1917, ii, 462).—A discussion on the exact definition of 
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the term explosion. An explosion is defined as the sudden develep- 
ment of a gaseous volume, an implosion as the sudden disappear- 
ance of a gaseous volume. Bursting may be occasioned by either 
process or by inequalities of pressure or strain. J. F. 8. 


Calculation of the Density of some Elements at the 
Absolute Zero. W. Herz (Zeitsch. anorg. Chem., 1919, 105, 
171—174).—The densities and atomic volumes of a number of 
elements at absolute zero have been calculated, making use of 
Lorenz’s relation between the volume at absolute zero and that 
at the critical point, boiling point, and melting point (A., 1916, 
ii, 312). These relationships are given by the equations 
dy=1:4ld,=3°'75d =1°21d,=d(0°77 + 0°647/7,), in which d is the 
density, 7 is the absolute temperature, and the suffixes o, s, k, and 
e represent, respectively, absolute zero, boiling, critical, and melting 
points. The values of d, calculated from the different equations do 
not always show very good agreement; in the case of mercury, for 
instance, d, varies between 14°23 and 17°41. It is claimed, how- 
ever, that in most cases a very fair approximation to the true 
value is obtained. Sodium (1°083) has a greater zero density than 
potassium (1°004), but in all other cases the density increases with 
the atomic weight. » =E. H.R. 


Physical and Chemical Theories [of the Action of Toxins, 
Dyes, etc.]. I. Travse (Chem. Zeit., 1919, 43, 129—130).— 


Polemical. A continuation of the controversy with Karrer 
(Traube, A., 1912, ii, 740; Karrer, A., 1918, ii, 431). 


Measurement of the Thickness of Film formed on Glass 
and Sand. LEart Perriyoun (J. Amer. Chem. Soc., 1919, 41, 
477—486).—A method is described by which the thickness of a 
film of liquid, capable of forming on the surface of sand and glass 
beads without free liquid being present, may be measured. The 
method consists in placing a known weight of sand (200 grams) 
in a dry, conical flask and adding the liquid drop by drop from a 
burette with repeated shaking after each addition until particles 
of the sand adhere to the walls of the flask. The adherence to the 
walls is taken to indicate the presence of free liquid. The surface 
of the sand or beads is then determined, and the thickness of the 
film calculated. These experiments were carried out with water, 
nitrobenzene, aniline, dimethylaniline, iodobenzene, toluene, 
turpentine, and pyridine, and with sands and beads of varying 
diameter. The results show that there is no chemical combina- 
tion between the liquid and the solid. The thickness of the film 
is independent of the liquid used and of the size of the solid 
particles. ; J. F.S. 


Formule concerning Surface Tension. Arruur C. Lunn 
(J. Amer. Chem. Soc., 1919, 41, 620—621).—A theoretical dis- 
cussion on the mathematical processes involved in the deduction 
of the formulz used for calculating surface tension. J. F.S. 
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Determination of Surface Tension (Free Surface Energy), 
and the Weight of Falling Drops: Surface Tension of 
Water and Benzene by the Capillary Height Method. 
Witt1amM D. Harkins and F. E. Brown (/. Amer. Chem. Soc., 
1919, 41, 499—524).—-The two methods in general use for the 
determination of surface tension are considered, the errors attached 
to each method are indicated, and a series of determinations of 
the surface tension of water and benzene are recorded. The theory 
of the capillary rise method is simple, but the technique is difficult, 
and its use in some cases causes errors as high as 30%, due to its 
inapplicability to certain classes of substances. The drop-weight 
method is applicable to a wide range of liquids, and the technique 
is not difficult; but the theory of this method has not been com- 
pletely worked out, so that many of its published results are 
inaccurate, although the experimental data are accurate; this is due 
to the use of an inaccurate theory. The relation of the experi- 
mental results of the drop-weight method to those of the capillary 
rise method has been determined by using liquids which give 
accurate results by both methods, and this relationship has been 
plotted in such a way as to show the relation between surface 
tension and the form of the drop which falls from a circular tip. 
The surface tension and the capillary constant of water and benzene 
at 20°, each against air saturated with its own vapour, have been 
determined by the capillary rise method. The values obtained 
are: for water, y=72°800 dynes per cm., a®?=14°897 mm.; for 
benzene, y= 28°80 dynes per cm., a2=6°713 mm. In this deter- 
mination, the capillary tubes were steamed out with the vapour 
of the liquid before use. In the case of water, this increased the 
value of y by about 0-1 dyne. Water, benzene, carbon tetra- 
chloride, and ethylene dibromide were dropped from a large number 
of glass and metal tips of radii varying from 0°09946 cm. to 
1:0028 cm., and the weights of the falling drops determined. From 
the data, r/a and f(r/a), of the Lohnstein equation, 

Mg=2nryf(r/a), 
were calculated for values of r/a between 0°25 and 2°60. The 
value of f(r/a) is not constant, but varies from 0°7256 to 0°5352 
in this range, whilst when r/a falls to 0°025, f(r/a) rises to 0°924. 
It is assumed that in conjunction with other necessary conditions, 
r/a really determines the shape of the hanging drop, and that it 
is the shape of the drop which determines the fraction of the 
drop which falls. This shape may also be determined by the ratio 
of r to the cube root of the volume of the falling drop. Thus a 
new equation, similar to that of Lohnstein, was derived, 

Mg=2nry(r/ vt). 
This is more easily applied to the determination of surface tension 
than Lohnstein’s equation, since all the factors except y are 
obtained by direct experiment or from a table of values, whilst 
the a of Lohnstein’s equation cannot be obtained from the direct 
results of the drop-weight measurements, but must be calculated 
by methods of approximation. J.F. 8. 
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Osmotic-kinetic Theory of Dilute Solutions. G. Jicz, 
(Zeitsch. physikal. Chem., 1919, 98, 275—-311).—A_ theoretical 
paper in which the relationship between pressure and volume of 
a highly compressed gas is deduced. It is shown both as a first 
approximation and also strictly that that portion of the pressure 
of a highly compressed gas occasioned by the arrangement of the 
molecules on a surface can be calculated as though no collisions 
between the molecules occurred. To this portion of the pressure 
there is to be added that occasioned by the collisions of the mole- 
cules. The sum of the two gives the pressure exerted on the walls 
of the containing vessel. Calculations show that for a solution 
an osmotic pressure is obtained which is the same as the value 
which would be obtained if the dissolved substance alone were 
present in the vessel. It is also shown that a dilute solution must 
have the same internal pressure as the pure solvent. The equa- 
tions for the elevation of the boiling point and the lowering of the 
freezing point are developed from the vapour-pressure lowering. 
It is also shown that the Nernst theorem can be obtained from 
kinetic considerations, and that the relationship of the concen- 
trations of a non-electrolyte in two sparingly soluble solvents is 
independent of the quantity of dissolved substance. J. F. 8. 


Rapid Determination of Solubility. T. J. Warp (Analyst, 
1919, 44, 137).-About 3 c.c. of the solvent are heated in a test- 
tube placed in a beaker of water about 10° to 20° higher than 
the temperature at which the solubility is to be determined, and 
small quantities of the substance are added, with constant shaking, 
until some remains undissolved. The test-tube is then immersed 
in water at the desired temperature for ten minutes, with occasional 
shaking, after which a thimble of filter-paper is pushed into the 
tube so that the liquid can filter inwardly. <A definite volume of 
the filtrate is withdrawn by means of a pipette, weighed in a 
covered vessel, and evaporated, and the residue dried and weighed. 

C. A. M. 


’ Coagulation of Metal Sulphide Hydrosols. I. Influence 
of Distance between the Particles of a Sol on its Stability. 
Anomalous Protective Action of Dissolved Hydrogen 
Sulphide. JNanenpra Nath MUKHERJEE and NaGENDRA NATH SEN 
(T., 1919, 115, 461—472). 


The Chemical Equilibrium between Lead Sulphide and 
the Products of the Roasting Process. Rupour Scuencx and 
Acnes AxBers (Zeitsch. anorg. Chem., 1919, 105, 145—166).— 
The three-component system lead-sulphur-oxygen gives rise to 
seven solid phases, Pb, PbO, PbS, PbSO,, PbSO,,PbO, 
PbSO,,2PbO, PbSOQ,,3PbO, besides the gaseous phase SO,. There 
are thirteen possible univariant systems, each consisting of three 
solid phases in equilibrium with the gaseous phase, and these 
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thirteen systems fall into three groups. In group I (4 systems), 
lead sulphide is in equilibrium with two oxygen-containing phases ; 
in group II (5 systems), lead sulphide and metallic lead are in 
equilibrium with one oxygen-containing phase; and in group III 
(4 systems), metallic lead with two oxygen-containing phases. 
The vapour-tension curves for the systems of groups I and II have 
been investigated at temperatures between 500° and 820°. Earlier 
measurements of the vapour tensions of some of these systems were 
made by Schenck (A., 1907, ii, 546, 619) and Reinders (A., 1915, 
ii, 47), but their results were to some extent vitiated through the 
use of silica vessels, which were attacked by the reaction mixtures. 
This difficulty has been overcome by the use of calcium phosphate 
for the containers. The pressure-temperature diagram for the nine 
systems investigated is given. The most stable phases are those 
of group II, in which both lead and lead sulphide are present as 
solid phases, these systems being in equilibrium with a lower 
pressure of sulphur dioxide than those of group I. The vapour 
phase always contains lead sulphide. It follows that in the systems 
of group III, in which lead sulphide is not present as a solid phase, 
the vapour must be unsaturated with respect to lead sulphide. A 
complete equilibrium diagram, including the systems of group III, 
must therefore be in three dimensions, the third co-ordinate repre- 
senting the vapour pressure of lead sulphide. It was found 
impossible to realise experimentally the conditions of existence of 
the systems of group III, as they are apparently very unstable. 


The vapour pressure of lead sulphide between 850° and 1000° 
was measured, and was found to increase from 2 mm. to 17 mm. 
between these temperatures. Lead sulphide distils readily in a 
vacuum at 900°. E. H. R. 


The Action of Salts. K. Spiro (Biochem. Zeitsch., 1919, 93, 
384—-394).—Many ions may have an influence on quite simple 
chemical reactions in which they are apparently not directly con- 
cerned. The influence of the ions may be arranged in order of 
magnitude, resembling the Hofmeister series. 

The reactions studied included the oxidation of potassium iodide 
by atmospheric oxygen and hydrogen peroxide, the oxidation of 
indigo, the guaiacum reaction, the reducing action of hydrogen per- 
oxide on ferric chloride and potassium ferricyanide, the oxidation 
of ammoniacal cuprous and silver oxides by dextrose, the indo- 
phenol reaction, and the action of catalase. The series of ions are 
not identical in every case. The presence of magnesium may in 
certain cases exert a more favourable action on oxidation processes 
than that of sodium. but examples of the reverse condition occur. 
Certain examovles of the influence of foreign ions may be considered 
to be analogous to co-enzyme actions. It is apparent, however, 
that the lvotronie series mav anply for simple chemical reactions as 
much as for physico-chemical reactions, such as imbibition or 
emulsification. J.C. D. 
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Catalytic Action of Hydrogen Ions in Hydrolyses. Rvp. 
Wecscnueiper (Ber., 1919, 52, 235—236).—The failure ‘of 
hydrogen ions to catalyse the hydrolysis of B-lactones is not the 
first example of abnormality in hydrion catalysis (see 
Johannson and Sebelius, A., 1918, ii, 223). Sulphonic esters are 
also known to be uninfluenced in this way, although the hydrolysis 
of alkyl hydrogen sulphates is catalysed by hydrions. J. C. W 


Temperature-coefficient of Catalysed and Non-catalysed 
Reactions. N. R. Duar (Ann. Chim., 1919, [ix], 11, 130—223).— 
A more detailed account of work already published (T., 1917, 111, 
707). Ww. G. 


Conception of Chemical Elements and Atomic Weight 
Tables. Rup. Weescueiper (Zeitsch. physikal. Chem., 1919, 93, 
380—381).—Polemical against the definition of the term element 
put forward by Paneth (compare A., 1916, ii, 240; 1918, ii, 304). 

J. F.S. 


Valency Theory. A. E. Lacomsié (Zeitsch. physikal. Chem. 
1919, 93, 257—-274).—-A theoretical paper in which, on the basis 
of Kossel’s (A., 1916, ii, 243) conception of the atom, the author 
develops a theory of valency. As hypothesis, the following assump- 
tions are made: (i) The electrons situated on the outside ring are 
stationary. (ii) A sphere is supposed to surround the atom in such 
a way that its centre lies at the centre of gravity of the atom, and 
only the outermost sheath falls outside the atom. The field of 
forces of the nucleus is regarded as that of a sphere of stated size 
having on its surface an irreplaceable positive charge of dimensions 
equal to, but opposite in sign to, the sum of the electrons on the 
outermost sheath. (iii) Chemical combination is regarded as the 
replacement of the curved lines of force between atoms and their 
electrons by shorter and straight lines of force. On the basis of 
these assumptions, the nature of the compounds which are formed 
hetween various elements is deduced. For example, it follows 
that the stability of the oxygen derivatives of the halogens increases 
with increasing atomic weight of the halogen. The halogen deriv- 
atives of the elements of group 6 increase in stability with in- 
creasing atomic weight of the element of the sixth group. Many 
other cases are developed. The nature of the bonds in the form- 
ation of molecules of elements is considered. This is divided into 
three types, which differ in the density of the lines of force on 
the atoms. The paper concludes with a description of the nature 
of the bonds of organic compounds. J. F. S. 


The Mythical Basil Valentine. W. Homme (Zeitsch. angew. 
Chem., 1919, 32, i, 73—76).—Although the existence of the 
alleged fifteenth-century monk, Basil Valentine, was doubted by 
Gmelin (1797), and by Kopp in his later work (1886), he is still, 
in’ many quarters, regarded as the last of the alchemists. 


—— << ——  - + -_ » 


GENERAL AND PHYSICAL CHEMISTRY. ii. 225 


Anachronisms in the supposed writings of Basil Valentine prove 
that these could not have been written as early as 1460. All the 
evidence indicates that the name was a pseudonym for Johann 
Thélde, who, in 1603—1604, first published the writings of ‘ Basil 
Valentine.” The survival of the myth down to the present day 
is largely attributable to the account in Kopp’s “ Geschichte der 
Chemie” (1843), whilst Kopp’s later conclusion on the subject has 
heen overlooked. C. A. M. 


Simple Efficient Vacuum Pump for Laboratories. Max 
Vormer (Ber., 1919, 52, [B], 804—809).—The pump is constructed 
on principles similar to those of Langmuir (hys. Rev., 1916, 8, 
48) and Kraus (A., 1917, ii, 567), from which it differs consider- 
ably in detail. The mercury is boiled in a glass vessel, and the 
vapour, passing through a narrow tube into the cooling chamber, 
carries with it the air from the vessel to be exhausted and passes 
it into the fore-vacuum of a water pump; the condensed mercury 
flows back by a side-tube to the bottom of the boiler, direct con- 
nexion between the fore- and main-vacua being prevented by a 
bent tube, in which mercury collects. The apparatus is figured in 
the original. 

The average efficiency of the pump is such that a litre flask can 
be exhausted from 15 mm. to <1/100 mm. in five minutes, but 
differs somewhat with different individuals, as it depends on small 
factors which cannot invariably be reproduced. It is easily 
manipulated and cleaned. Vapours are removed as readily as 
gases, and it is not sensitive to moderate amounts of halogens. 
Its use is recommended for drying substances and for distillation 
under greatly diminished pressure. By the aid of the pump, more 
complete desiccation can be effected in thirty minutes than by 
exposure to alkali hydroxide at 10 mm. during twenty-four hours. 

H. W. 


Gas Washing Flask, especially for Use in the Estimation 
of Sulphur Dioxide in Flue Gases. H. Scuitiine (Chem. Zeit., 
1919, 43, 167).—The central inlet tube and the exit tube leading 
from the stopper of the flask are connected by means of a short 
length of tube provided with a tap. By means of the latter, when 
suitably turned, the gases may be directed through the solution 
contained in the flask or passed directly through the connecting 
tube and tap without entering the flask. W. FP. B. 


Very Simple Form of Electrolytic Current Interrupter 
for Demonstration Purposes. Kari Brunner (Ber., 1919, 52, 
[B], 629—630).—The apparatus consists of a glass trough with 
parallel sides, holding about 2 litres; on the one side, a lead plate, 
9x 13 cm., is suspended in 8% sulphuric acid. A board, laid on the 
top of the vessel, serves as adjustable support for a glass tube of 
16 mm. diameter, at the bottom of which a hole, 3—4 mm. in 
diameter, is blown. The hole is partly closed by a pointed glass 
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rod, 50 mm. long and weighing 0°9 gram, which forms a valve 
opening in the upward direction. A strip of lead, 10 mm. wide, 
extends to the bottom of the tube. The apparatus is readily con- 
structed from available material. In comparison with the Wehnelt 
interrupter, it gives a rather shorter spark, but is more trust- 
worthy and less noisy in action. H. W. 


Lecture Experiment [Combustion of Phosphorus]. Kari 
Brunner (Ber., 1919, 52, [B], 631—632).—The phenomena 
attending the combustion of phosphorus are conveniently and 
safely demonstrated in the following manner. The apparatus 
consists of two doubly tubulated glass vessels holding about a litre, 
which are connected by a short length of slightly bent quartz tube; 
the other tubulures carry a mercury manometer and a stopcock 
respectively. About 0°5 gram of yellow phosphorus is placed in 
the quartz tube, and the complete apparatus is accurately counter- 
poised. The phosphorus is ignited by gently warming the tube, 
and slow combustion is maintained by occasional gentle warming 
of the glass vessels. When combustion is complete, the apparatus 
is left to itself until the manometer indicates a deficiency in 
internal pressure. The weight is found to be unaltered. The 
stopcock is now opened, when a distinct increase in weight is caused 
by the inrushing air. a. W. 


Preparation of Phosphorus Trioxide as a Lecture Experi- 
ment. Henrich Birrz and Anna Gross (Ber., 1919, 52, [2], 
762—768).—The apparatus consists of a combustion tube, 30 em. 
long and 1°8—2-0 cm. internal diameter, which is drawn out to 
a point and turned upwards at one end. This is connected with 
a filter tube, 25 cm. in length and of the same diameter as the 
first tube, which contains a loose plug of cotton wool and a layer 
of 6 em. of tightly compressed cotton-wool balls. During the 
experiment, the tube (which is preferably made of brass) is heated 
at 50—60° by a small flame. A condensation tube, 75 cm. long 
and 2 cm. wide, is connected with the filter tube and, through a 
wash-bottle containing sulphuric acid, to a filter pump. About 
10 grams of phosphorus are placed in the combustion tube, the 
filter tube is warmed, and the experiment started by gently warm- 
ing the phosphorus until it is just ignited ; after about two minutes, 
when the tube has become warmed, the speed of the air stream is 
considerably increased. After five to ten minutes, phosphorus tri- 
oxide begins to appear in the condensation tube, which is cooled, 
if necessary, by a cloth dipped in ice-water. The experiment must 
be stopped before the phosphorus is completely burnt; if not, 
oxygen gets access to the phosphorus trioxide and causes oxidation. 
The crystalline nature and low m. p. of the trioxide are readily 
demonstrated ; the oxidisability is shown by opening the tube in 
the dark, when a luminescence is shown which develops into active 
combustion when the tube is warmed or by dissolving the substance 
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in carbon disulphide, so as to obtain a dilute solution, which is 
then poured on to filter paper. 

The authors are led to the conclusion that phosphorus trioxide 
js always the primary product of the combustion of phosphorus, 
and that formation of the pentoxide is a subsequent reaction. 
They therefore recommend the use of a rapid air current, since 
this ensures on the one hand a rapid combustion, and consequent 
complete removal of oxygen from the residual gases, and on the 
other a rapid withdrawal and cooling of the phosphorus trioxide, 
which is otherwise readily decomposed into phosphorus pentoxide 
and red products. 

The yield of phosphorus trioxide is only moderate, and the 
addition of indifferent gases, either before or behind the zone of 
combustion, does not effect sufficient improvement to justify the 
complication involved. | a 


Inorganic Chemistry. 


Hypochlorous Acid and Chlorine Monoxide. Sreran 
Go.pscumipr (Ber., 1919, 52, [B], 753-——-761).—Aqueous solutions 
of hypochlorous acid containing 25% of the acid are readily 
obtained by distilling a mixture of chlorine hydrate and yellow 
mercuric oxide in a good vacuum; attempts to prepare the more 
concentrated solution or the anhydrous acid by distillation of this 
acid in a moderate vacuum, and condensation of the distillate in 
receivers maintained at 0°, —20°, and — 80°, led to an unexpected 
result, since in the first two vessels aqueous hypochlorous acid 
(25%) was collected, whilst in the third vessel pure chlorine mon- 
oxide was condensed (the pure monoxide has b. p. + 3°8°/766 mm. 
and can only be preserved without decomposition for any length 
of time at —80°). It therefore appeared that the aqueous acid 


contains two systems in equilibrium: (1) HClO — H+OCI, and 
(2) HClO = Cl,O+H,O. The latter system has been investi- 
gated by agitating aqueous hypochlorous acid solutions of different 
concentration with an equal volume of carbon tetrachloride at 0°, 
separating the solutions, and estimating the active chlorine in each 
by titration with sodium thiosulphate after treatment with acidified 
potassium iodide solution. The equilibrium lies greatly in favour 
of the hypochlorous acid, so that an approximately 1 /5-solution 
contains 0-02% of the anhydride. 

The well-known greater oxidising power of hypochlorites in acid 
than in alkaline solution is probably due to chlorine monoxide 
contained in the former solutions. H. W. 


ii. 228 ABSTRAOTS OF CHEMICAL PAPERS. 


Preparation of Sulphuryl Chloride. A. Boake Roperts ayp 
Co., Lrp., and THomas Harotp Durrans (Brit. Pat., 124542) — 
Sulphur dioxide and chlorine, in equal volumes, are passed either 
together or alternately, and either continuously or intermittently, 
into a vessel containing a suitable catalyst. The temperature 
must be kept sufficiently low to prevent the catalyst and the 
sulphuryl chloride formed from volatilising, and sufficiently high 
to prevent the catalyst from solidifying. The sulphuryl chloride 
may be isolated by distillation or other suitable means. 

The following classes of substance are effective as catalysts, and 
do not require the aid of light or pressure, the most suitable 
members of each class being placed within brackets: terpene hydro- 
carbons (pinene and limonene); esters which are compounds of 
saturated acids or of monohydroxyphenols with monobasic aliphatic 
acids containing carbon, hydrogen, and oxygen only (methyl 
acetate, tsoamyl formate, ethyl butyrate, phenyl acetate, phenyl- 
ethyl acetate, glyceryl triacetate, oils which are esters of glycerol, 
and also triphenyl phosphate and tritolyl phosphate) ; ethers which 
are the mixed or simple saturated aliphatic ethers (ethyl ether, 
isobutyl ether, benzyl ether, tolyl ether), and the terpene ether, 
cineole (eucalyptol) ; the saturated monohydroxyphenols which con- 
tain only one benzene ring. The ethers, phenols, and esters are 
limited to those which contain carbon, hydrogen, and oxygen only, 
and no substituting groups except those containing only carbon 
and hydrogen. [See also J. Soc. Chem. Ind., 1919, June.] 

H. W. 


Colloidal Selenium. Jutivs Meyer (Zeitsch. Elektrochem., 
1919, 25, 80—82).—Colloidal selenium may be obtained by the 
action of dilute sulphuric acid on sodium selenosulphate according 
to the equation Na,SeSO,+H,SO,=Se+S0,+H,0+Na,SO,. A 
small quantity of sodium sulphite is dissolved in 5 c.c. of distilled 
water and boiled with an equal quantity of selenium for about 
half a minute, the solution is filtered, and about 1 c.c. of the 
filtrate diluted with a litre of water, treated with four to five drops 
of dilute sulphuric acid, and stirred. The solution becomes at 
once orange-yellow to dark red in colour, depending on the con- 
centration. Filtration through a Zsigmondy membrane gives a 
clear, colourless sol. The sols are very stable and not at all 
sensitive to moderate concentrations of acids. The particles are 
positively charged, and thus differ from the colloidal selenium pro- 
duced by the solution of selenium in hydrazine hydrate, which is 
negatively charged. A comparison of the two forms of colloidal 
selenium is given in the paper, and the suitability of the new 
form for lecture experiments is demonstrated. J. F. S$. 


The Decomposition of Nitrous Acid. Josepu Knox and 
Dovetas M. Rerp (J. Soc. Chem. Ind., 1919, 38, 105—1087).— 
The nitrous acid solutions for these experiments were prepared by 
mixing solutions of nitric acid and sodium nitrite of known 
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strengths. The rate of decomposition of the nitrous acid was 
found to be profoundly influenced by the conditions. It is greatly 
accelerated when the amount of surface exposed to the action of 
air is increased, for example, by shaking in presence of excess of 
air. The excess of air is effective through removing by oxidation 
the nitric oxide produced in the reversible reaction, 3HNO, = 
HNO, + 2NO+H,0, thus allowing the balanced reaction to proceed 
in the direction from left to right. The nitric oxide can also he 
removed from the solution by the passage of a current of carbon 
dioxide, the decomposition being accelerated almost as much as 
by a current of air. The influence of temperature on the rate of 
decomposition with, and without, excess of air was studied up to 
50°, and the rate was found to increase rapidly with the tempera- 
ture. Free nitric acid, if present, accelerates the initial rate of 
decomposition of the nitrous acid, but appears to have a retard- 
ing influence in the later stages. The several series of experi- 
ments are illustrated by curves. E. H. R. 


Densities of Mixtures of Sulphuric and Nitric Acids. Pau 
PascaL and M, Garnier (Bull. Soc. chim., 1919, [iv], 25, 142—145). 
—Tables are given showing the results of determinations of the 
density of sulphuric and nitric acids at different concentrations, 
and of mixtures of these acids in varying proportions and with 
varying proportions of water added. It is shown that, in the zone 
of mixtures used for nitrating cotton, the density is almost entirely 
a function of the water content. W. G. 


Baeyer’s Strain Theory and the Structure of the Diamond. 
Ernst Mour (J. pr. Chem., 1918, fii], 98, 315—353).—A 
theoretical paper in which the stability of the cyclohexane ring is 
first considered ; it is shown that the number of known isomerides 
is readily explicable by means of Lachse’s model (in which the 
carbon atoms do not lie in one plane) if, at the same time, a free 
or only partly hindered rotation is assumed. The ideas are 
extended to more complex rings, but the data are too restricted 
to allow any very general conclusions to be drawn. 

It is further shown that atom model systems can be constructed 
by the direct or oblique superposition of cyclohexane ring layers 
in the centre of which all valencies are saturated without strain 
and in which free valencies exist only at the surface. The diamond 
space lattice described by Bragg is then found to be identical with 
the obliquely formed carbon atom system so derived. 

The existence of carbon rings which contain more than six carbon 
atoms and which are free from strain is also considered, but the 
author is led to the conclusion that the strain in such systems 
cannot at present be predicted with any certainty, and is probably 
complicated by other factors. H. W. 


Attempted Synthesis of Carbonyl Sulphide by means 
of the Electric Spark. F. Gonzitrz and E. Motes (Anal. Fis. 
Quim., 1919, 17, 55—59).—The assertion of Chevrier (Compt, 
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rend., 1869, 69, 136) that sulphur vapour and carbon monoxide 
combine easily under the action of the electric spark to form 
carbonyl sulphide was tested by the authors. Pure dry carbon mon- 
oxide was passed in a sealed apparatus over the surface of sulphur 
heated at 110° and 260°, and there subjected to sparking. The 
gaseous products were cooled in various freezing mixtures, finally 
in liquid air. No trace of carbonyl sulphide was observed. An 
experiment under reduced pressure also yielded a negative result. 
W. S. M. 


Thermal Decomposition of Carbonyl Sulphide. A rrep 
Stock and Pavut Srexie (Ber., 1919, 52, [B], 681—694).—The 
thermal decomposition of carbonyl sulphide leads to the formation 
of carbon monoxide and sulphur on the one hand and to carbon 
dioxide and carbon disulphide on the other; assuming that carbon 
oxysulphide is immediately concerned with each equilibrium, the 
reactions may be written 2COS — 2CO+8, and 2COS = CO,+ 
CS,. Attempts have now been made to determine the equilibrium 
at 800° and 950° respectively. For this purpose, a current of 
carbonyl sulphide is sent through an electrically heated quartz 
tube packed with quartz splinters and provided with a quartz rod 
to prevent backward diffusion of gas; the end of the quartz tube 
is drawn out to a capillary connected as closely to the furnace as 
possible with a quartz U-tube, which is immersed in a paraffin 
bath maintained at 130°, and serves to retain the sulphur; the 
gases evolved are collected over mercury and analysed by the 
authors’ method (this vol., ii, 245). The effect of the rate of 
passage of gas (time of heating) and rapidity of cooling (length of 
capillary) has been investigated, from which it appears that the 
values observed approximate closely to the true equilibria values. 

At 800°, the reaction 2COS — CO,+CS, appears to proceed 
slowly in either direction, whilst the action 2COS — 2CO+S, is 
very rapid. The fact that the carbon monoxide degree of dis- 
sociation is independent of the amounts of carbon dioxide and 
carbon disulphide present shows that carbon monoxide and sulphur 
(at any rate for the greater part) are primary products of the 
decomposition of carbonyl sulphide, and not formed secondarily 
from carbon dioxide and carbon disulphide. The CO, degree of 
dissociation is about 48°5%, the CO degree about 45°5%, so that, 
at 800° and atmospheric pressure, the carbonv] sulphide is decom- 
posed to the extent of about 64%. At 950°, the corresponding 
figures are 43% for the CO, degree of dissociation, at least 71% for 
the CO degree, and at least 76% for the dissociation of carbon 
oxysulphide. 

[With W. Orrmann.]—Preliminary experiments on the action 
of heat on mixtures of carbon dioxide and disulphide on the one 
hand and of carbon monoxide and sulphur on the other show that 
the same products are formed as when carbonyl sulphide is heated. 
and that a true case of equilibrium is presented. Similarly, the 
combustion of carbon disulphide with an insufficiency of oxygen 
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or of oxygen in carbon disulphide vapour yields a mixture of un- 
changed carbon disulphide, carbon dioxide, sulphur dioxide, 
carbonyl sulphide, and carbon monoxide. 
The literature of the subject is also critically reviewed. 
H. W. 


Stabilisation of Dilute Sodium Hypochlorite Solutions 
(Dakin’s Solution). Gienn E. Cutten and Roger 8S. Hussarp 
(J. Biol. Chem., 1919, 37, 511—517).—The regulation of the 
alkalinity of Dakin’s solution may be efficiently carried out either 
by means of buffer salts or by small amounts of alkali. 0°5% 
Sodium hypochlorite, prepared by electrolysis of sodium chloride, 
may be stabilised for use by the addition of 0°5% borax, of 0°5 to 
10% of sodium carbonate mixtures of p, 10 to 9°5, or by the 
addition of 0-2 gram of sodium hydroxide per litre. J.C. D. 


Electrolytic Preparation of Dilute Sodium Hypochlorite 
Solutions (Dakin’s Solution). Gienn E. Cutten and Roger 8. 
HupparD (J. Biol. Chem., 1919, 37, 519—523).—The influence of 
temperature on this process was investigated. The optimum point 
of the curve representing the production of hypochlorite may be 
raised by raising the initial temperature of the brine. Increase of 
salt concentration lessens the internal resistance of the cell, and 
consequently increases the production of sodium hypochlorite per 
unit of time. [See, further, 7. Soc. Chem. Ind., 1919, June. | 

J.C. D. 


The Stability of Javel Extracts. H. Fonzes-Diacon (Bull. Soc. 
chim., 1919, [iv], 25, 206—208).—Javel extracts, containing 
5 grams of active chlorine per 100 c.c., lose very little of their 
activity when exposed to light in deep yellow bottles, even after 
four months. In colourless bottles, the loss is very marked, how- 
ever, Javel extracts of various strengths tending towards a common 
limit of about 1 gram of active chlorine per 100 c.c. W. G. 


Chemical Decomposition and Electrolytic Formation of 
Sodium Hyposulphite. K.Jetiinex and E. Jevuinek (Zezttsch. 
physikal. Chem., 1919, 98, 325—367).—The decomposition of 
sodium hyposulphite has been studied in aqueous solution and in 
solutions of sodium hydrogen sulphite of various concentrations 
at the temperatures 0°, 10°, 20°, and 30°. The reaction follows 
the scheme 2Na,S,0, = Na.S,0O; + Na,S,0,; Na,S,0; + H,O= 
2NaHSO,. The reaction is bimolecular, and the constants have 
been obtained for the various temperatures. The dependence of 
the reaction constant on temperature and on the hydrogen sulphite 
concentration is given by the equation logk=A + Bt, in which A 
and B are constants. At constant temperature, the reaction con- 
stant is proportional to the square of the hydrogen sulphite con- 
centration. The electrolysis of sodium hyposulphite has been 
investigated, particularly in connexion with the factors which 
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govern the hyposulphite formation. The electrolysis was carried 
out with electrodes of various metals, and variable quantities of 
sulphur dioxide were led into the solution. The concentration of 
sodium thiosulphate and the amount of hydrogen liberated were 
measured, and the dependence of these on the time of electrolysis 
determined. Solutions containing 7—8% of hyposulphite could 
be obtained. The processes which influenced the current yield 
were quantitatively explained, and the conditions for obtaining 
higher yields of hyposu!phite indicated. J. F. §. 


Cryoscopic Study of Couples. Cadmium Iodide-Alkali 
Iodide. E. Cornec and G. Ursain (Bull. Soc. chim., 1919, [iv], 
25, 137—142).—For the most part a more detailed account of 
work already published (compare A., 1914, ii, 428). A cryoscopic 
study of the couple cadmium iodide—hydrogen iodide in aqueous 
solution reveals the existence in aqueous solution of the acid salt, 


CdI,,2HI. W. G. 


The Preparation of Cadmium Suboxide. Henry Grorcr 
DennaM (T., 1919, 115, 556—559). 


New Preparation of a very Dissociable Calomel. Pau. 
Duret (Ann. Inst. Pasteur, 1919, 38, 174—176).—Calomel may 
be prepared in a light, voluminous form having a high degree of 
purity by the following process. A solution containing 6 grams 
of sodium hydrogen carbonate and 10 grams of dextrose in 80 c.c. 
of water is added to a solution containing 7°5 grams of crystalline 
magnesium chloride in 20 c.c. of water, and this mixture is added 
to a solution containing 11-5 grams of mercuric chloride and ten 
drops of hydrochloric acid in 100 c.c. of water in a flask. When 
the reaction has ceased, the mixture is heated on a water-bath 
until all the carbon dioxide is evolved. The finely divided pre- 
cipitate of mercurous chloride is then collected and washed with 
water. In this form it possesses greater germicidal powers than 
the ordinary preparations when used in prophylactic ointments or 
anti-syphilitic injections. W. @. 


Regeneration of Nessler’s Solution. D. Putitman (Analyst, 
1919, 44, 124—-125).—-Residues from the estimation of ammonia 
by Nessler’s method are neutralised and treated with a solution of 
a soluble mercuric salt in amount equivalent to the iodine present. 
This precipitates mercuric iodide, which may be washed, dried, 
and used for the preparation of a modified Nessler’s solution. This 
is made by adding metallic zinc to mercuric iodide suspended in 
hot water, when the reaction, Zn+2HgI,=ZnHglI,+Hg, takes 
place. The zine mercuric iodide remains in solution, and, after 
filtration from the mercury, is treated with sodium hydroxide in 
sufficient quantity to produce the reagent. Experiments have 
shown that Nessler’s reagent thus prepared can replace the ordinary 
solution containing potassium mercuric iodide. [See also J. Soc. 
Chem. Ind., 1919, Tune.] C. A. M. 
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Mercuric Sulphoxychloride. Sir Prarutta CuHanpra Riy 
and Prarutta Kumar Sen (T., 1919, 115, 552—556). 


Manganates and Permanganates. I. Course of the 
Reaction between Manganese Dioxide, Potassium Hydr- 
oxide, and Oxygen, and the Manufacture of Potassium 
Manganate. H. I. Scuiesincer, R. D. MuLiinix, and 8. Poporr 
(J. Ind. Eng. Chem., 1919, 11, 317—323)—When manganese 
dioxide is heated with potassium hydroxide in a current of air, 
complete oxidation is frequently attained only by re-moistening 
and re-heating the mixture. The yield of potassium manganate 
varies with the proportion of potassium hydroxide present; at 
about 300°, practically all the fhanganese dioxide is converted into 
manganate when two molecules of potassium hydroxide are used 
for each molecule of manganese dioxide. Mangani-manganates 
are not formed under these conditions, but larger amounts of 
potassium hydroxide cause the manganate to decompose into 
mangani-manganate (compare Sackur, A., 1911, ii, 400). The 
yield of manganate is lowered when sodium hydroxide is used in 
place of potassium hydroxide. It is important that the manganese 
ores used should be powdered as finely as possible. [See, further, 
J. Soc. Chem. Ind., 1919, 321a.] W. P. 8. 


Complex Compounds of Tervalent Iron with Hypo- 
phosphorous Acid. RK. F. Weintanp and Watrer Hieser (Ler., 
1919, 52, [B], 731—741).—In a previous communication (Zeit. 
anorg. Chem., 1919, 106) it has been shown that tervalent 
iron forms a complex cation with hypophosphorous acid, 
[Fes(H,PO,),]/’’. It is now established that a similar complex 
anion can also exist. If the basic ferric hypophosphite, 
Fe,(H,PO,),*-OH, is dissolved in warm concentrated solutions of 
alkali hypophosphites and the solutions are allowed to evaporate, 
pale reddish-violet crystals separate having the composition 
Fe(H,PO,)3,2K(Na)H,PO,,H,O. The molecule of water is firmly 
retained. The properties of these salts lead the authors to ascribe 


to them the constitution Fe O2)s K,(Na,). When the salts 


2 
are dissolved in water, a basic ferric hypophosphite is precipitated, 


3| Fel " ad Ran | Fe, MOH” |(H2PO,). + 


H,PO, + 6KH,PO, + 2H,0, 


a complex cation being thus transformed into a complex anion; 
the latter is only stable in solution in the presence of a large excess 
of alkali hypophosphite, and the composition of the basic salt varies 
somewhat. 

Since hypophosphorous acid and ferric iron can thus combine to 
form both complex acid and complex base, it is to be expected that 
these will combine with one another to yield salts which appear 
to be ferric hypophosphites. Their constitution follows from their 
mode of formation. Thus, if concentrated ferric chloride solution 
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is slowly added to warm concentrated alkali hypophosphite, the 
ferric hypophosphite formed is immediately dissolved, yielding the 
complex pentahypophosphito-ion ; on continued addition, however, 
a sudden precipitation occurs, and further precipitations can he 
obtained from the successive filtrates. These salts are all feebly 
basic or practically neutral, the composition of which varies 
between Fe: H,PO,=1:2°71 and 1:2°86. Salts are thus obtained 
containing (i) two hexahypophosphito-cations, one pentahypo- 
phosphito-anion, and two hypophosphite radicles ; (ii) a similar salt 
containing three hypophosphite radicles, and cu) a salt composed 
of one complex anion and cation. Similarly, when a solution of 
ferric hypophosphite in hypophosphorous acid (50%) is evaporated 
over sulphuric acid, a salt is obtained containing one triferrihexa- 
hypophosphito-cation and one pentahypophosphito-anion, and 
either three or four molecules of hypophosphorous acid. 

The ability of hypophosphorous acid to yield both complex 
anions and cations with ferric iron is shared only by formic and 
salicylic acids; the reason may possibly lie in the somewhat similar 


structure, HC<O and H,:P<oy , of formic and hypophos- 


phorous acids. H. W. 


The Normal Nitrides of Nickel and Cobalt. A. C. Vournasos 
(Compt. rend., 1919, 168, 889—891).—WNickel nitride, Ni,Ng, is 
readily obtained if a mixture of anhydrous nickelous oxide and 
anhydrous nickel cyanide in the proportion of 1:0°74 is dropped 
in small quantities at a time through an are between two carbon 
electrodes in an atmosphere of nitrogen, providing the temperature 
of the arc is near 2000°. The nitride so obtained is not magnetic. 
It burns in oxygen, giving nickelous oxide and nitrogen peroxide. 
It is decomposed when heated in chlorine, and also by nitric and 
hydrochloric acids. It is not decomposed by boiling water. 

Cobalt nitride, Co;N,, a brown powder, may be similarly pre 
pared, and possesses similar properties. W. G. 


Existence of isoTungstic Acid. P. Barse (Mon. Sci., 1919, 
[v], 9, i, 73—75).—Results of a critical research led the author to 
the opinion that isotungstic acid and ammonium isotungstate do 
not exist; the ammonium tsotungstate described by Gerber (A., 
1917, ii, 575) was actually ammonium sodium tungstate. The 
author has worked for some years on tungsten, and, without going 
as far as to deny the existence of neotungsten, states that he has 
never met with a specimen of the metal having a molecular weight 
higher than usual. [See, further, J. Soc. Chem. Ind., 1919, June. 

W. P. S. 
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Mineralogical Chemistry. 


Oruetite, a New Sulphotelluride of Bismuth. %. Piva pr 
Rusies (Anal. Fis. Quim., 1919, 17, 83—87).—This mineral, dis- 
covered in the Serrania de Ronda, in Spain, occurs on dolomite in 
laminar masses accompanied by scheelite, pyrites, mispickel, 
limonite, bismuthite, and native bismuth. The lamine show a 
brilliant steel-grey, metallic lustre, and are easily exfoliable. 
Hardness, 1‘5—2. Density, 7°6. The resemblance to tetradymite 
is very marked. The mean of seven analyses gave: Bi 86-78%, 
Te 635%, S 6°84%. This analysis is in agreement with the formula 
Bi,TeS,. A study of the ternary system bismuth-sulphur— 
tellurium shows the existence of the compounds Bi,S;, Bi,Tes, and 
Bi,Te;,Bi,S83 (Amadori, A., 1918, ii, 366), the naturally occurring 
sulphotellurides, tetradymite (variety with sulphur), joseite, griin- 
lingite, oruetite, being regarded as eutectic mixtures. The author 
proposes the following representation of these eutectics: tetradymite 
(with sulphur), Bi,Te,,Bi,S;—Bi,Te,; joseite, Bi,Te;,Bi,S,—5Bi? ; 
sriinlingite, Bi,Te,,Bi,S,—2Bi,S,—4Bi ; oruetite, 

Bi, Tes, Bi,S,—3 Bi,S8,—14Bi. 


Hydrated Ferric Oxides. Evcen Posnjak and H. E. Merwin 
(Amer. J. Sct., 1919, [iv], 47, 311—348).—Analyses of a number 
of naturally occurring hydrated ferric oxides, from many locali- 
ties, have been made, and the detailed results given in the paper. 
Dehydration curves and specific gravities of some of the specimens 
have been obtained. The experiments show that there is only one 
hydrate of natural ferric oxide, and this is the monohydrate. The 
descriptions given in the literature of a series of hydrates ranging 
from Fe,O.,4H,O to Fe,03,3H,O are therefore erroneous. The 
monohydrate occurs in nature in two polymorphic forms, goethite 
and lepidocrocite, and in an amorphous condition, limonite. 
Goethite is orthorhombic, a:6:c=0°91:1:0°602, D 4-28+0°01, 
a 2°26, B 2°394, y 2°400; it has a dull orange-yellow streak and a 
fant pleochroism. Lepidocrocite is orthorhombic, a:b:c = 
043:1:0°64, D 4-09+0-04, a 1°94, B 2°20, y 2°51; it has a dull 
orange streak and a very strong pleochroism. JLimonite is essenti- 
ally isotropic ferric oxide monohydrate with adsorbed and capillary 
water. The fibrous mineral turgite is variable in composition, and 
is probably a solid solution of goethite in hematite with enclosed 
and adsorbed water. No definitely crystallised synthetic hydrated 
ferric oxide has been prepared, and only two types of amorphous 
hydrated ferric oxide exist, one yellow and the other reddish-brown. 
The yellow substance is essentially ferric oxide monohydrate, whilst 
the reddish-brown substance may hold its water either in a dis- 
solved or an absorbed condition, or both. J. F. S. 


ii. 236 ABSTRACTS OF CHEMICAL PAPERS. 


Turite (= Turgite) and other Iron-Ores from Nova Scotia, 
L. J. Spencer (Min. Mag., 1919, 18, 339—348).—The group of 
ferric hydroxide minerals include the following species (haematite 
being added to complete the series) : 


Hydrogoethite ... 3Fe,O0,,4H,0 
Limonite 2Fe,0,,3H,O0 
Xanthosiderite .. Fe,O,,2H,O 
Limnite Fe,0,,3H,0 
Fe,0,,4H,0 
Of these, goethite is the only one that occurs as distinct crystals; 
the remainder have sometimes been regarded as colloids of in. 
definite composition, and in some of the recent text-books are 
treated all together under limonite. Turite and limonite possess, 
however, a fibrous, crystalline structure with definite optical 
characters, and their dehydration curves are quite distinct from 
one another and from that of goethite. Turite (the more familiar 
spelling, turgite, is an incorrect German transliteration from the 
Russian) usually occurs as a layer on limonite, and forms hard 
(H =64), lustrous, mamillated or botryoidal masses with a radially- 
fibrous and concentric-shelly structure. It is black with often a 
reddish tinge of colour and a brilliant sub-metallic lustre; the 
streak is dark cherry-red, and very thin fibres transmit a crimson 
colour. It decrepitates violently when heated. 
The other Nova Scotian iron ores include magnetite, haematite, 
chalybite, mesitite, ankerite, and brilliant pseudomorphous 
crystals of hematite after goethite. L. J. 8. 


The Occurrence of Polyhalite in the Older Zechstein 
Potassium Salt Deposits in Relation to Van't Hoff's Con. 
clusions. M. Rosza (Zeitsch. anorg. Chem., 1919, 105, 167—170). 
—The occurrence of primary and secondary deposits of polyhalite, 
Ca,K,Mg(SO,),,2H,O, is in general agreement with what is to be 
expected from van’t Hoff’s work. The salt is met with in almost 
all potassium-containing parts of the older Zechstein salt deposits, 
with the exception of the carnallite layers. As a primary deposit, 
it is found here and there in the “Steinsalz.” Elsewhere, as in 
the kieserite transition zone of the Stassfurt carnallite layer, it is 
represented by its decomposition products, anhydrite, kieserite, 
sylvine, and carnallite, formed through the infiltration of liquor 
rich in magnesium chloride from the carnallite region. Where 
the carnallite-kieserite layers have undergone hydrothermal 
change, the conditions may have become favourable for the form- 
ation of polyhalite as a secondary deposit. Where hard salt 
formation has taken place under conditions which would preclude 
the formation of polyhalite, or where only a purely thermal decom- 
position of carnallite has occurred, no polyhalite is found. The 
presence of polyhalite is of great importance from the point of 
view of chemical genetics. E. H. R. 
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The Presence of Boron in some Natural Basic Silico- 
aluminates. A. Lacroix and A. pe Gramont (Compt. rend., 1919, 
168, 857—861).—A spectrographic study of three basic silico- 
aluminates from Madagascar, saphirine, grandidierite, and 
kornerupine (compare A., 1912, ii, 1182), revealed the presence of 
boron, and this was confirmed by a further chemical analysis. The 
boron content of the minerals increased in the order named. The 
authors consider that boron replaces aluminium isomorphously in 
these minerals. A number of other silico-aluminates were also 
examined spectrographically. Boron was found in dumortierite 
and certain idocrases, whilst in other idocrases its presence was not 
detected. Similarly, it could not be detected in andalusite, silli- 
manite, disthene, or in the natural hydrated aluminas examined. 

W. G. 


Ferrierite, a New Zeolitic Mineral, from British Columbia. 
R. P. D. Granam (Trans. Roy. Soc. Canada, 1918, [iii], 12, 
Sect. IV, 185—190).—The mineral occurs in veins of chalcedony 
and calcite in decomposed basalt on the north shore of Kamloops 
Lake. It forms white, spherical aggregates of colourless, ortho- 
rhombic blades with a perfect pearly cleavage parallel to (100), 
D 2:150, H 3—34, a 1°478, B 1-479, y 1482. Analysis of the 
transparent blades carefully freed from chalcedony gave: 

SiO, ALO, CaO. MgO. NaO. K,O. H,O. Total. 
69°13 11°44 nil 2°92 3°97 0-36 13°05 100-87 


corresponding with Clarke’s general formula for ptilolite and 
mordenite, namely, Al,(Si,O;);R’,+6H,O, where R’/,=Mg, Nas, 
H,. Ferrierite, however, differs from all other zeolites in contain- 
ing magnesium in place of calcium. The mineral commences to 
lose water at or below 100°; about half is lost at 205°, whilst at 
275° 5°71% is still retained, and is probably in part basic. 


L. J. S. 


Scapolite from the Kiruna District, Swedish Lapland. 
Nits Sunpius (Akad. Abhandl. Upsala, 1915, 197—224, and 
Vetenskapliga och praktiska undersékningar i Lappland, anordnade 
av Luossavaara-Kiirunavaara Aktiebolsg; from Jahrb. Min., 1918, 
Ref. 255—-257).—The rocks of this district are rich in scapolites, 
which are very fresh and form fine-grained masses or large, pris- 
matic aggregates. They have been produced by regional pneu- 
matolytic metamorphism, the chlorine, carbon dioxide, and 
sulphur trioxide having been introduced by magmatic emana- 
tions, whilst the other constituents have been derived from the 
felspars of the pre-existing rocks. Analysis I is of scapolite from 
amphibolite at Vahiive, II from greenstone at Pahtosvaara, and 
III from scapolite-diopside-amphibolite at Kalpivaara. 

SiO,. Al,O,. Fe,O,.CaO. Cl F. 8S0O,. CO,. Sp. gr. 
I. 48°52 27-53 0°25 13°31 1°24 — 0°55 n.d. 2°710—2-720 
II, 54°82 22°49 — . 3°04 — 0°56 n.d. 2-632 
ITI. 57-31 22:07 — . 3°49 0°02 0-25 0-34 2-610 
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The relation between the optical constants and the composition of 
these materials is shown in another paper by the same author (this 
vol., ii, 163). L. J. 8. 


Viridine and its Relation to Andalusite. E. A. Witrine 
(Sitzungsber. Heidelberg. Akad. Wiss., Math.-nat. Kl., 1917, 
Abh. 12; from Jahrb. Min., 1918, Ref. 259—261).—Viridine from 
Darmstadt (D 3°220) was described by G. Klemm (A., 1913, 
ii, 423) as a green variety of andalusite containing Fe,O, 4°16 and 
Mn,O, 4°77%, the formula being (Al,Mn,Fe),SiO;, and a similar 
mineral (D 3°205) from Vestani, Sweden, was described by 
H. Biackstrém under the name manganandalusite (A., 1897, 
ii, 271). These are compared optically with the ordinary type of 
red andalusite (D 3-154) and with greenish-yellow andalusite from 
Brazil (D 3°162, which has not been analysed, but is probably 
similar to the red andalusite). Viridine is optically positive with 
y=c, whilst andalusite is optically negative with a=c. On account 
of this difference, viridine is considered to be distinct from 
andalusite, and consequently Al,SiO; is regarded as tetramorphous, 
as represented by the minerals kyanite, sillimanite, andalusite, 
and viridine. L. J. S. 


The Pelham Asbestos Mine, Massachusetts. Ear. YV. 
SuHannon (Amer. Min., 1919, 4, 37—39).—Various minerals are 
developed at the junction of an intrusive mass of peridotite 
(saxonite) in acid gneiss at this locality. The outer portion of the 
saxonite is changed to fibrous anthophyllite, which is here mined 
as asbestos. Associated with biotite is a saponaceous, silvery, 
bluish-green mineral composed of fine scales; on drying, it becomes 
opaque and pale olive-green. Analyses I and II of material 
slightly contaminated with biotite and actinolite prove that this 
is the “pelhamite” of J. P. Cooke (1875), which is classed by 
Dana as a vermiculite. 

H.O HO 
SiO,. Al,O,. Fe,0,.CaO. MgO. <105°. > 105°. Total. 
I, 40°08 21°65 3:59 0°58 20°12 3°79 7:83 97°64 
II. 38°88 19°27 3:99 — 22°66 3:36 9°54 97:90 
L. J. §. 


The Origin of Septarian Structure. W. Atrrep Ricnarpson 
(Min. Mag., 1919, 18, 327—-337).—The origin of the system of 
polygonal cracks in septarian nodules is discussed in detail. The 
expansion and contraction theories are dismissed, and it is con- 
cluded that the cracks are due to the desiccation of a colloidal 
centre by chemical means. Similar structures are produced 
artificially when pats of clay are air-dried or immersed in a con- 
centrated solution of calcium chloride. The following partial 
analyses are of Ia, the exterior portion, and I}, the central por- 
tion, of an ironstone septarium from the Lias at Bracebridge, 
Lincolnshire, and ITI of the clay in which the nodules are embedded. 
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III of a limestone septarium from Nottinghamshire, a the exterior, 
bh 1 inch from the outside, and c the centre. 


SiO,. Al,0, Fe,0, CaO. 
247 186 me 
13-1 ‘7 229 


. 53°1 ome 
. 123 ° 36°3 
80 ; ; 45°3 
4°5 . ‘ 46-0 
The nodules probably originated by the rhythmic precipitation 
of solutions diffusing through a colloid according to Liesegang’s 
laws. L. J. S. 


Analytical Chemistry. 


A Simplification of the McLean-van Slyke Method for 
Estimation of Plasma Chlorides. Donatp JD. vAN StyKe and 
Joun J. Dontzavy (J. Biol. Chem., 1919, 37, 551—555).—The 
method previously described (A., 1915, ii, 573) has been simplified 
by reducing the number of filtrations necessary. The standard 
silver nitrate solution is made up to contain, in addition to the 
nitrate, 7°5 grams of picric acid per litre. This solution pre- 
cipitates both protein and chlorides simultaneously. The excess 
of silver in the filtrate is titrated with potassium iodide. 


J.C. D. 


Indirect Electrolytic Estimation of Anions without 
Platinum Electrodes. E. Lasata (Anal. Fis. Quim., 1919, 17, 
88—95).—The present preliminary investigation is concerned with 
the estimation of chloride, bromide, and iodide. The halogen is 
precipitated as silver haloid by means of a 5% solution of silver 
nitrate. The precipitate is filtered through glass wool and dis- 
solved in 20% solution of potassium cyanide to which a little 
sodium hydroxide is added. The solution is electrolysed with a 
nickel-plated copper cathode and a rotating iron anode. Towards 
the end of the electrolysis, the electrolyte is heated nearly to boil- 
ing. The results are most satisfactory. The cathode is prepared 
by electrolysis of an ammoniacal solution of nickel sulphate. 


W. S. M. 


Iodometric Studies. The’Starch-Iodine Reaction. I. M. 
Ko.tnorr (Pharm. Weekblad, 1919, 56, 391—404).—A systematic 
investigation of the sensitiveness of the starch-iodine reaction 
under varying conditions. The sensitiveness is increased by the 
presence of salts, especially potassium iodide, and acids (A., 1895, 
1,79). Increased temperatures and presence of organic substances 
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such as alcohols, albumin, etc., diminish the sensitiveness. The 
magnitude of the correction to be applied in the titration of dilute 
iodine solutions with dilute thiosulphate solutions, and vice versa, 
was determined. The correction is a minimum in hydrochloric 
acid solution to which a little potassium iodide has been added. 
W. 8. M. 


The Iodometric Estimation of Bromate (and Iodate),. 
I. M. Kotrnorr (Pharm. Weekblad, 1919, 56, 426—438).—In the 
titration with thiosulphate solution of bromate solutions to which 
potassium iodide has been added, the concentrations of bromate 
and iodide are factors of little importance. It is essential, how- 
ever, that sufficient acid be, present in the mixture. The minimum 
concentration required in the solution is 0°5N for hydrochloric 
acid and about 1°04 for sulphuric acid if titration is carried out 
immediately after the addition of the iodide. If too little 
acid is present, oxidation of the thiosulphate directly to sulphate 
takes place: SHBrO,; + 5H,S,0, + H,O = 10H,SO,+ 4Br, _ or 
4HBrO, + 3H,S8,0,+ 3H,O=6H.SO,+4HBr. In either case, too 
little of the thiosulphate solution is required. The error may be 
avoided by allowing the mixture to remain some time before titra- 
tion, or by the addition of a catalyst. The best catalyst is 
ammonium molybdate in both strong and weakly acid solutions. 
The catalytic effect of ferrous sulphate and potassium dichromate 
is negligible in strongly acid solutions, but is more marked in 
weakly acid solutions. Light has a positive catalytic effect. Salts 
such as sodium chloride and sodium sulphate retard the reaction. 

The reaction between iodate and iodide is much more rapid than 
that between bromate and iodide, and therefore the iodometric 
estimation of iodates is not attended by the difficulties arising in 
the latter case. W.S. M. 


A Simple Form of Apparatus for Estimating the Oxygen 
Content of Air from the Upper Atmosphere. Francis WILLIAM 
Aston (T., 1919, 115, 472—475). 


Sodium Pyrogalloxide Solution as an Absorbent for 
Oxygen. G. W. Jones and M. H. Metanan (J. Ind. Eng. Chem., 
1919, 11, 311—316).—The rate of oxygen absorption in sodium 
pyrogalloxide solutions increases with the dilution of the sodium 
hydroxide; for any given concentration of sodium hydroxide, the 
rate of absorption is proportional to the concentration of the 
pyrogallol. Carbon monoxide is evolved from the solution if the 
sodium hydroxide solution used has a specific gravity of less than 
1-30; all sodium pyrogalloxide solutions evolve carbon monoxide if 
the sample under examination contains more than 95% of oxygen. 
A reagent which evolves the minimum quantity of carbon mon- 
oxide and has a fairly high rate of absorption is made by dissolving 
sodium hydroxide in its own weight of water and adding five parts 
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of this solution to two parts of a solution containing 1 gram of 
pyrogallol in 3 c.c. of water. 


The Relation between the Oxygen Concentration and 
Rate of Reduction of Methylene-blue by Milk. E. Newron 
Harvey (J. Gen. Physiol., 1919, 1, 415—419).—The rate of reduc- 
tion and decolorisation of methylene-blue by milk in the presence 
of an aldehyde is proportional to the oxygen concentration. It is 
suggested that this fact might be made the basis of a method for 
determining the oxygen content of gaseous mixtures. Carbon 
dioxide present in concentrations up to 5% does not affect the 
reducing action of the milk. J.C. D. 


Method for the Identification of Sulphur-Oxygen Com- 
pounds. A. Sanper (Chem. Zeit., 1919, 43, 173.* Compare A., 
1915, ii, 161).—Sulphates, sulphites, hydrogen sulphites, thio- 
sulphates, sulphides, and polythionates may be identified by their 
different behaviour towards mercuric chloride, this reagent also 
serving, to a certain extent, for the identification of the com- 
pounds in the presence of each other. The following reactions 
result when the compounds are treated with an excess of mercuric 
chloride solution: Sodium Sulphate——Mercurie sulphate and 
sodium chloride are formed, and the solution remains neutral in 
reaction. Sodium Sulphite.—The solution remains clear and is 
alkaline towards methyl-orange before and after the addition of 
mercuric chloride; when the mixture is boiled. it becomes acid 
and calomel is precipitated. Sodiwm Hydrogen Sulphite.—No 
precipitate ; boiling produces a precipitate and the mixture remains 
acid. Sodium Sulphide—-A black precipitate, which rapidly 
becomes white owing to the formation of a sulphochloride; the 
mixture has a neutral reaction before and after boiling. Sodium 
Thiosulphate.—As in the case of a sulphide, a white precipitate 
forms, but the mixture becomes strongly acid; it remains acid 
when boiled. Sodium Poluthionate.—Behaves like sodium thio- 
sulphate towards mercuric chloride, but may be distinguished from 
the latter in that it does not decolorise iodine solution and does 
not give a precipitate of sulphur when acidified. Sulphite and 
polythionate cannot exist together in the same solution. 


W. P. 8. 


Volumetric Estimation of Sulphurous Acid. Tuos. J. I. 
Crate (J. Soc. Chem. Ind., 1919, 38. 96r).—The sulphurous acid 
solution is added to a known excess of hydrogen peroxide solution 
acidified with dilute sulphuric acid, and the excess of hydrogen 
peroxide is then titrated with standardised potassium permanganate 
solution. The reaction proceeds according to the equations 
80,+H,O,=H.SO,. and 5H.O,+2KMn0O,-+3H,SO,=K,SO, + 
2MnSO, +8H,0+50,. The method may also be applied to solu- 
tions containing sulphites or hydrogen sulphites. W. FG. 
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Estimation of Total Nitrogen, including Nitric Nitrogen 
{in Soil Extracts]. B. 8. Davisson and J. T. Parsons (J. Ind. 
Eng. Chem., 1919, 11, 306—311).—The method recommended 
consists in boiling the soil extract solution with a quantity of 
sodium hydroxide sufficient to make the alkalinity approximately 
N/10, reduction of the nitric nitrogen being effected by the addi- 
tion of Devada’s alloy. The boiling flask is connected with an 
absorption tube containing an excess of sulphuric acid (4:1). The 
contents of the absorption tube are then washed into the flask, 
the mixture is evaporated until charring commences, potassium 
sulphate is added, and the digestion continued. The ammonia 
formed is distilled after the addition of sodium hydroxide and 
sodium sulphide. [See, further, 7. Soe. Chem. Ind., 1919, 332a.| 

W. P.S. 


Estimation of Nitrous Acid and Nitrites. J.S. Larrp and 
T. C. Suwpson (7. Amer. Chem. Soc., 1919, 41, 524—531).—The 
volumetric methods for the estimation of nitrous acid and nitrites, 
as described in the literature, have been experimentally examined 
and shown to be unsatisfactory. The authors have devised a 
method for estimating nitrites which consists in the oxidation of 
the nitrite in acid solution with excess of potassium permanganate, 
reduction of the excess of permanganate by an excess of ferrous 
sulphate, sodium oxalate, or hydrogen peroxide, and titration of 
the excess of the reducing agent by permanganate. In the actual 
estimation, the nitrite is run slowly into the excess of perman- 
ganate, acidified with 1:4-sulphuric acid, and constantly shaken. 
The titration is not interfered with by moderate amounts of 
chloride or small amounts of bromide. Silver nitrite is not a 
satisfactory material for use as a standard in nitrite estimations. 
A satisfactory standard solution may be made by titrating sodium 
nitrite solution with potassium permanganate according to the 
method described above. or sodium nitrite solution may be 
standardised gravimetrically by the reduction of silver bromate to 
silver bromide according to Busvold’s method (A., 1914, ii, 144). 

J. F.S. 


Gravimetric Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. Z. KaraouLtanow (Zeitsch. anal. Chem., 1918, 
57, 497—541).—An investigation of the different methods 
employed for the precipitation of phosphoric acid as ammonium 
magnesium phosphate previous to the conversion of the precipitate 
into magnesium pyrophosphate. To a slight extent, the precipita- 
tion denends on temperature, rate of precipitation, and presence 
of varving quantities of magnesium chloride, ammonium chloride, 
etc.: the differences in the final results are usually very small. 
The lack of a more trustworthy method for the estimation of phos- 
rhorie acid and the difficulty of obtaining a substance of known 
phogvhorus content render it impossible to say which method of 
precipitation gives the true quantity of phosphoric acid present. 


W. P. 8. 
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Gravimetric Analysis. X. XII. Estimation of Phos- 
phoric Acid. L. W. Winker (Zeitsch. angew. Chem. 1919, 32, 
98—101).—Precipitation of phosphoric acid as ammonium mag- 
nesium phosphate and weighing it as such or after ignition to 
magnesium pyrophosphate, yields trustworthy results. The presence 
of large quantities of potassium and sodium chlorides does not 
influence the results when the precipitate is weighed in the form of 
ammonium magnesium phosphate, but when the precipitate is 
converted into pyrophosphate, the result is too high if potassium 
chloride was present in the solution. [See, further, 7. Soc. Chem. 
Ind., 1919, 391a.] Ww, 2. & 


Estimation of Arsenic in Volatile Cacodyl Compounds. 
L. C. Marziarp (Bull. Soc. chim., 1919, [iv], 25, 192—200).—The 
method is based on the oxidation of the cacodyl compound to 
cacodylic acid, and subsequently to arsenic acid. The arsenic is 
then separated in the usual manner by precipitation as magnesium 
ammonium arsenate, and weighed as pyroarsenate. For the first 
stage of the oxidation, a suitable weight of the cacody]l compound, 
in a sealed bulb if liquid or in a narrow tube if solid, is intro- 
duced into a flask containing 3 grams of ammonium persulphate, 
30 c.c. of water, and 10 c.c. of sulphuric acid. The flask is quickly 
closed with a ground-in stopper and thoroughly shaken until the 
air in the flask, at first cloudy, is quite clear. Ten c.c. of fuming 
nitric acid are now added, and the estimation proceeded with in 


the usual way, the arsenic being first precipitated as its sulphide 
if necessary and then redissolved before finally precipitating it as 
the double arsenate. The method was applied to cacodyl chloride, 
and found to be simple and accurate. W. G. 


Gravimetric Analysis. XI. XIII. Estimation of Arsenic 
Acid. L. W. Winkter (Zeitsch. angew. Chem., 1919, 32, 122—124). 
—Two methods are described for the estimation of arsenic acid. 
In the first, the arsenic acid is treated with potassium thiocyanate, 
then with hydrogen sulphide, and the precipitate, consisting of 
arsenic trisulphide and sulphvr. is collected, dried at 100°. and 
weighed: <As,O.+2KCNS=2KOCN + As,0,+8,; As.O,.+3H,.S= 
As,8,+3H.O. The second method consists in the precipitation of 
the arsenic acid as ammonium magnesium arsenate; details of the 
procedure are given in full. Arsenious acid solutions may be 
oxidised by hydrogen peroxide in the presence of ammonia, and 
the arsenic then precinitated as ammonium magnesium arsenate. 


[See, further, 7. Soc. Chem. Ind., 1919, June.] W. P. S. 


Selection of an Indicator for the Acidimetric Estimation 
of Boric Acid. Jouannes Prescuer (Zeitsch. Nahr. Genussm., 
1918, 836, 283—-286).—Phenolphthalein is considered to be the most 
suitable indicator for the purpose. W. P. 8. 
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Electrical Precipitator for Analysing Smokes. HKicnarp C. 
Totman, L. H. Reyerson, A. P. Brooxs, and H. D. Smyra (J. 
Amer. Chem. Soc., 1919, 41, 587—589).—A modified form of the 
Cottrell precipitator is described which has been used for removing 
the solid particles from smokes. The apparatus consists of a glass 
tube 1°6 cm. in diameter and 25 em. long, a thin aluminium foil 
eylinder 0°025 mm. thick is placed in the glass tube and constitutes 
the anode, and a cathode consisting of a No. 25 platinum wire 
threaded with a jeweller’s die passes centrally down the aluminium 
cylinder. Entrance and exit tubes for the smoke are attached at 
the ends. A high-voltage circuit (15,000 volts) is attached to the 
electrodes, and a corona discharge produced; sparking must be 
avoided. The smoke is then admitted at the rate of 5 litres per 
minute, when the negatively charged particles are deposited on the 
aluminium foil. The weight of particles is determined by weighing 
the anode before and after the precipitation. J. F. S. 


Characterisation and Estimation of Carbonyl Chloride. 
AnprE Kuine and René Scumutz (Compt. rend., 1919, 168. 
773—775).—Carbonyl chloride readily reacts with an excess of 
aniline in saturated aqueous solution to give diphenylcarbamide 
and aniline hydrochloride. Thus a trace of carbonyl chloride in 
air may readily be detected by bubbling 5 litres of the air at the 
rate of 1 litre in five minutes through the aqueous solution of 
aniline, and characterising the precipitate microscopically and by 
its m. p. as diphenylearbamide. which is practically insoluble in 
water. By this means, carbonyl chloride may be detected in the 
air at a dilution of 1 in 100,000. For the estimation of carbony] 
chloride in solution in organic solvents, a quantity of the solution 
containing 0°2—-0-35 gram of carbonyl chloride is added to 150 e.c. 
of the aqueous aniline solution (containing 26 grams of aniline 
per litre), and after two hours the mixture is heated on a water- 
bath for one hour to drive off the organic solvent. The liquid is 
allowed to cool, and the next dav the precipitate of dinhenyl- 
carbamide is collected on a Gooch crucible, dried at 70°, and 
weighed. W. G. 


Estimation of Traces of Carbonyl Chloride in Air. 
AnprE Kuine and René Scumutz (Compt. rend., 1919, 168. 
891—893).—Using the method previously described (preceding 
abstract), the carbonyl chloride may be estimated gravimetrically if 
the weight of diphenylcarbamide exceeds 10 mg. by dissolving the 
precipitate off the filter with alcohol and evaporating the alcoholic 
solution in a weighed platinum crucible at a temperature not 
exceeding 60°, after which the residue is dried at this tempera- 
ture for two hours. Alternatively. a colorimetric method may be 
emploved by digesting the precipitate and filter paper with 
sulphuric acid and mercuric sulphate, and proceeding as in the 
ordinary Kjeldahl process, the ammonia passing over being 
collected in W/250-hydrochloric acid, and finally estimated by 
means of Nessler’s reagent. W. G. 
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Analyses of Mixtures of Vapours containing Carbon 
Monoxide, Carbon Dioxide, Carbonyl Sulphide and Carbon 
Disulphide and similar Mixtures of Gases. A.rrep Srock 
and Pau Seerie (Ber., 1919, 52, [B], 672—680. Compare Stock 
and Kuss, A., 1917, ii, 205). The processes described depend on 
the difference in the rates with which the various gases or vapours 
are absorbed by alkali. 

Carbon dioxide is immediately absorbed by alkali hydroxides of 
widely differing concentrations. Carbonyl sulphide is absorbed 
by the hydroxides of rubidium, potassium, sodium, and lithium in 
order of decreasing rapidity; with sodium hydroxide, the rate of 
absorption varies with the concentration, being at a minimum 
with a 30% solution; the gas is completely absorbed in about an 
hour. The complete absorption of carbon disulphide vapour by 
aqueous alkali hydroxide requires several days, whilst carbon mon- 
oxide is not absorbed. 

An alternative method of estimating carbon disulphide in 
gaseous mixtures, which can be rapidly and accurately performed, 
consists in saturating a measured volume of the gas with carbon 
disulphide and measuring the increase in volume. 

Two ‘methods are described for the analysis of the mixture. 
(1) A measured volume of the gas is shaken with sodium hydr- 
oxide solution (30%, 1 c.c.), and the volume read off each minute 
during several minutes (CO,). Water (4 ¢.c.) is now added, and 
fhe gas volume is determined every ten minutes for about an hour 
(COS). Potassium hydroxide (30%, 1 ¢.c.) is now added, and the 
volume recorded after one, two, three, etc., days (CS,). The 
residue is carbon monoxide, which must be completely absorbed 
by cuprous chloride solution. (2) Carbon dioxide is estimated in 
one portion as usual. A second portion is intermittently shaken 
with sodium hydroxide (2—3 c.c., 50%); after fifteen to thirtv 
minutes, shaking is made continuous, and the volume read off each 
minute until it is constant (CO,+COS). A third portion is shaken 
occasionally with potassium hvdroxide (5%, 2—3 c.c.), and the 
volume determined daily until constant (CO,+COS+CS,), the 
residual carbon monoxide being tested for purity by means of 
ammoniacal cuprous chloride solution. Alternatively, the residue 
obtained after absorption of CO, and COS may be saturated with 
carhon disulphide and the increase in volume determined. 

The paper also contains a vapour tension—temperature table for 
aqueous sodium hvdroxide solutions of differing concentration and 
for carbon disu'phide, for which the data given in the literature 
are somewhat discordant. H. W. 


Estimation of Alkali in Permanganate Liquors. Tuos. J. I. 
Crate (7. Soc. Chem. Ind., 1919, 38, 96—977T).—The method 
devends on the reaction between nermanganate and hvdrogen per- 
oxide, 5H.O,+2KMnO, = 2KOH+2Mn0,+4H,0+40,. After 
filtration, the alKafinity is estimated by titration; the alkalinitv 
due to the permanganate is deducted from the result, and the 
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remainder represents the quantity of free alkali (hydroxide or 
carbonate) in the solution. With manganates, the reaction pro- 
ceeds according to the equation H,O,+Na,Mn0O,=2Na0OH + 
MnO,+0,. In analysing mixtures containing both permanganate 
and manganate, the proportions of these compounds may be found 
by treating a portion of the solution with carbon dioxide or sodium 
hydrogen carbonate to convert the manganate into permanganate, 
3Na,MnO, + 2CO, = 2NaMnO, + 2Na,CO,+MnO,; the precipitated 
manganese dioxide (which contains manganese equivalent to one- 
third of the manganate) is collected, and its quantity estimated by 
titration with ferrous sulphate and permanganate solutions. ‘ 


= Conditions affecting the Precise Estimation of Zinc as 
the Sulphide. Harotp A. Fates and Gerrrupe M. Ware 
(J. Amer. Chem. Soc., 1919, 41, 487—499).—The conditions affect- 
ing the quantitative estimation of zinc as sulphide have been 
investigated. It is shown that a hydrion concentration lying 
between 10-* and 10-8 is most favourable for the quantitative 
precipitation of zinc sulphide in a form suitable for rapid filtra- 
tion and washing. The concentration of the hydrion may be 
kept within this range by the use of ammonium citrate or a mix- 
ture of ammonium sulphate, ammonium formate, and formic acid. 
The precipitation of granular zinc sulphide is favoured, not only 
by a concentration of hydrion within the above-mentioned 
limits, but also by a high concentration of an ammonium salt of a 
strong acid, by a concentration of 1 gram of zine per litre of solu- 
tion, and by a temperature of 95—100°. It is desirable that the 
hydrogen sulphide should be passed in under pressure for the pur- 
pose of obtaining rapid saturation and avoiding loss of formic 
acid by evaporation. The authors recommend the following 
method of procedure. The zine solution, which has been freed 
from cadmium, copper, and other elements likely to be precipi- 
tated, is evaporated to 125 c.c. and treated with ammonium hydr- 
oxide until the precipitate at first formed fails to redissolve, 25 c.c. 
of a citrate solution (200 grams of citric acid per litre of water 
neutralised by 15N-ammonia) are added, and the whole solution is 
made neutral to methvl-orange with ammonia. Then 25 c.c. of 
formic acid mixture (30 c.c. of 15N-ammonium hvdroxide, 200 c.c. 
of 13°6N-formic acid and 250 grams of ammonium sulphate in 
1000 e.c. of water) are added. and the whole is made up to 200 c.c. 
The solution is heated to 60° and connected with a hvdrogen 
sulphide generator, so that air is slowlv exnelled from the flask 
as the heating is continued. At 90—100°, the flask exit is closed. 
and the solution as it cools saturated with hydrogen sulphide under 
increasing pressure. The flask should be shaken frequently to 
ensure saturation. which is usually complete when the precipitate 
settles rapidly. The precipitate is filtered and washed with a cold 
0-1N-solution of formic acid saturated with hydrogen sulphide. 
The precipitate is transferred to a weighed porcelain crucible and 
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the filter paper charred. The completion of the ignition of the 
filter paper should be carried out in an oxidising atmosphere, and 
the reaction should proceed so that the sulphide is converted into 
sulphate and not into oxide. After cooling, the precipitate is 
moistened with concentrated sulphuric acid and heated in an air 
bath until the excess of acid is expelled, and then heated over a 
flame to remove any charred material. The mass is again 
moistened with sulphuric acid and heated in the air to expel the 
excess of acid, allowed to cool in a desiccator, and weighed. The 
last process is repeated until a constant weight is obtained. A 
modification of the above process is described which enables zinc 
to be quantitatively separated from iron, manganese, nickel, and 
cobalt. The processes described are accurate to one part per 
thousand. a, B. @. 


Separation of Lead in Metallic Calcium and ‘‘ Lurgie”’ 
Metal. J. Konia (Chem. Zeit., 1919, 43, 135).—The metal is 
dissolved in nitric acid, the solution neutralised with ammonia, 
treated with an excess of bromine-water, then rendered 
ammoniacal, cooled, and filtered. The lead is thus removed com- 
pletely, and the calcium may be estimated in the filtrate by pre- 
cipitation as oxalate. In the case of “lurgie” metal, barium must 
be separated as sulphate before the calcium is precipitated. [See, 
further, J. Soc. Chem. Ind., 1919, 370a.] W. P.S. 


The Electrolytic Estimation of Mercury without Platinum 
Electrodes. J. GuzmAn and P. Pocu (Anal. Fis. Quim., 1918, 16, 
742-—755).—H timation in Nitrie Acid Solution —A copper cathode 
and a graphite anode are used. The cathode is plated with a 
brilliant deposit of silver from cyanide solution, and is then washed 
successively in boiling water, alcohol, and ether. The mercury 
solution must be only slightly acid, and in order to preserve the 
anode, the voltage must not exceed three volts. The electrolysis 
is carried out in the cold. By this method, results with a maxi- 
mum error of 0°3% are obtained. A similar procedure with 
mercuric chloride solution gives results which are less satisfactory. 
Excellent results are obtained with the silvered cathode and a 
fine platinum spiral as anode, and also with a copper cathode 
plated with copper by electrolysis in copper sulphate solution 
acidified with nitric acid. The presence of the chlorine ion is 
detrimental. The copper cathode may be used seven or eight 
times, but after every analysis the mercury must be removed by 
heating, and the silver with cyanide solution. 

Estimation in Ammoniacal Solution.—The anode is of iron which 
has been heated to redness and allowed to cool in the air. <A 
voltage of 2°4 volts is employed. The copper cathode is first 
nickel-plated and then covered with a deposit of silver. It is 
found that, after the first analysis, the employment of the same 
cathode, even after re-plating, gives results which are no longer 
quantitative, as the mercury forms a grey powder on washing with 
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alcohol. The same difficulty is found with cathodes on which had 
been deposited protective layers of gold, tin, or bismuth. The only 
cathode which can be used repeatedly is of copper with a deposit 
of mercury from electrolysis in mercuric nitrate solution. The 
deposit must be polished by brushing after each determination. 
The electrolysis is carried out in mercuric nitrate solution to which 
has been added ammonium nitrate and concentrated ammonia 
solution. The method is accurate within 0°3%. 

Estimation in Alkaline Cyanide Solution.—In this case, the 
cathode is of copper with a brilliant deposit of silver, and the 
anode of iron. Sodium hydroxide solution in excess is added to a 
mercuric nitrate solution, and then just sufficient potassium cyanide 
to dissolve the precipitate formed. This electrolyte is maintained 
at 50° during the electrolysis. Voltage, 2-5 volts. The maximum 
error observed is less than 0°2%. Satisfactory results are obtained 
by this method in presence of the chlorine ion if the iron anode 
is replaced by graphite. The method is applicable to the analysis 
of commercial products containing merctry. 

Estimation in Alkaline Sulphide Solution —tThe electrolyte is 
prepared by dissolving precipitated mercuric sulphide in sodium 
sulphide solution and adding sodium hydroxide solution. With a 
cathode of amalgamated copper and an anode of iron, the results 
are moderately satisfactory, but the cathode cannot be used for a 
repetition of the analysis even after brushing. The addition of 
potassium cyanide and carbamide to the electrolyte does not lead to 


any marked improvement in the results. W. S. M. 


Gravimetric and Volumetric Estimation of Mercury 
Precipitated as Mercury Zinc Thiocyanate. Grorce S. 
Jamieson (7. Ind. Eng. Chem., 1919, 11, 296—297).—A solution 
of a mercuric salt or compound (containing about 0°14 gram of 
mercury) is treated with 25 c.c. of a solution containing 39 grams 
of ammonium thiocyanate and 29 grams of zine sulphate per litre. 
The precipitate of mercury zinc thiocyanate formed is collected, 
washed with a,solution prepared by diluting 5 c.c. of the thio- 
cyanate reagent with 450 c.c. of water, dried at 105°, and weighed. 
The weight of the precipitate is multiplied by 0°40258 to obtain 
the quantity of mercury present. The volumetric method consists 
in treating the moist precipitate with 35 c.c. of concentrated hydro- 
chloric acid, 10 c.c. of water, and 7 c.c. of chloroform, and titrating 
the mixture with standardised potassium iodate solution. [See. 
further, 7. Soc. Chem. Ind., 1919, 341a.] W. P. S. 


Estimation of Uranium in Alloy Steels and Ferro- 
uranium. G. L. Ketiey, F. B. Meyers, and C. B. ILtincwortH 
(J. Ind. Eng. Chem., 1919, 11, 316—317).—The sample is dis- 
solved in hydrochloric acid, nitric acid is added, and silica and 
tungstic acid are separated ; the greater part of the ferric chloride 
is then removed by extraction with ether, the solution is boiled 
with the addition of an excess of sodium carbonate, and filtered. 
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The filtrate, containing the uranium together with molybdenum 
and vanadium, is acidified with sulphuric acid, boiled, rendered 
ammoniacal, and again boiled. Uranium and some vanadium are 
precipitated ; the precipitate is heated with ammonium carbonate 
solution, the mixture filtered to remove traces of manganese, iron, 
etc., and the filtrate acidified with sulphuric acid, boiled, and the 
uranium and vanadium reprecipitated by ammonia. The pre- 
cipitate is collected, ignited, and weighed. The small quantity of 
vanadium it contains is estimated by titration with permanganate 
solution after solution in hydrochloric acid, or by oxidation with 
ammonium persulphate and silver nitrate, followed by electrometric 
titration. [See, further, 7. Soc. Chem. Ind., 1919, June.] 
W. P. 6. 


Analysis of Natural Gas and the Calculation and Applica- 
tion of Results. R. P. Anperson (J. Ind. Eng. Chem., 1919, 
11, 299—306).—An indicator is described for showing complete 
combustion of the sample when the natural gas is passed slowly 
into oxygen in which an electrically heated platinum spiral is 
glowing; this indicator consists of a narrow glass tube connected 
by means of a T-piece with the rubber tubing connecting the 
combustion pipette with the levelling bulb; when the gas has been 
passed into the pipette, the tap on the levelling bulb is closed, and 
the contractions of the gases in the pipette are shown by the fall of 
the level of mercury in the narrow tube. When this fall ceases, 
combustion is complete. The combustion pipettes should be made 
of Pyrex glass. Calculation of results of combustions of natural 
gas according to theoretical equations is discussed, and tables of 
correction factors are given. fe Ae F 


Detection of Methyl Alcohol. E. Satkowski (Zeitsch. Nah. 
(enussm., 1918, 36, 262—-270).—Tests which depend on the oxida- 
tion of the methyl alcohol by potassium permanganate and on the 
detection of the formaldehyde produced are fairly trustworthy 
when applied to mixtures of methyl alcohol and pure ethy] alcchol, 
since the latter does not yield formaldehyde. Higher alcohols 
(propyl, ésobutyl, and isoamyl), however, yield distinct quantities 
of formaldehyde when oxidised by permanganate; the colorations 
obtained are less intense than those yielded by methyl alcohol, and 
the tests may be used, with due caution, for the detection of 
methyl alcohol in ethyl alcohol. Only small quantities of higher 
alcohols are likely to be present in commercial alcohol, whilst 
alcohol deliberately adulterated with methyl alcohol usually con- 
tains not less than 10% of the latter. [See, further, 7. Soc. Chem. 
Ind., 1919, 382a.] W. P. 8. 


[A Case of Poisoning by Methyl Alcohol and] a Simple 
Method of Distinguishing between Methyl Alcohol and 
Absolute Ethyl Alcohol or Spirit. Tn. Sasatirscuxa (Ber. 
Deut. pharm. Ges., 1919, 29, 214—219).—In connexion with a 
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case of poisoning due to the substitution of methyl alcohol for 
ethyl alcohol, the author has elaborated the following method for 
distinguishing between these substances. The specimen (2 c.c.) is 
frequently shaken during ten minutes with powdered crystalline 
copper sulphate (0°l gram), and the solution is filtered. The 
filtrate is treated with water (5 c.c.) and ammonia solution (10%, 
3 c.c.); with methyl alcohol, a deep blue to blue coloration is 
developed, whilst with ethyl alcohol the solution is only coloured 
a faint, pale blue. The method may also be used to obtain an 
approximate estimation of methyl alcohol in mixtures of the latter 
with absolute alcohol, providing the content is not less than 20%; 
if this is the case, the specimen must be distilled and the test per- 
formed on the first portion of the distillate. In the presence of 
water, even in small quantities, the process is useless, since the 
solutions of hydrated salts in alcohol are unstable, and the presence 
of water promotes separation of the salt. 

Copper sulphate may also be replaced by crystalline ferrous 
sulphate. In this case, separation of the salt occurs with greater 
readiness, and the sample should only be shaken with the sulphate 
for five minutes. The presence of iron in the filtrate is detected 
by addition of water (5 c.c.) and 2°5% potassium ferricyanide solu- 
tion (2 c.c.), the colorations obtained ranging from dark blue with 
methyl alcohol to pale green with ethyl alcohol. mm. W. 


Estimation of Ethyl Etherin Blood. J. W. Le Hevx (Zeitsch. 
physiol. Chem., 1919, 104, 137—140).—The method of Nicloux 
(“Les Anesthésiques Généraux,” Paris, 1908) has been modified 
so as to®increase the accuracy. Ten c.c. of blood are mixed with 
65 e.c. of a saturated solution of picric acid, and the ethyl ether 
removed by distillation. The ether in the distillate is quantitatively 
oxidised to acetic acid by chromic acid, and the excess of chromic 
acid determined by the iodometric method. J. C. D. 


A New Method for Estimating small amounts of Di. 
chloroethyl Sulphide (Mustard Gas). FE. F. Hopkins 
(J. Pharm. Expt. Ther., 1919, 12, 393—403).—See this vol., 
i, 250. 

Estimation of the Different Constituents of a Mixture 
containing Eugenol, Triacetin, and Benzyl Alcohol. H. 
Perrerot (Ann. Chim. anal., 1919, [ii], 1, 112—114).—The 
quantity of triacetin is calculated from the saponification number 
of the mixture, whilst the iodine number is a measure of the 
amount of eugenol present. A portion of the mixture is also 
acetylated in the usual way, and the saponification number of the 
acetylated product is estimated; after deducting the amount due 
to triacetin and acetylated eugenol, the remainder is a measure of 
the acetylated benzyl alcohol. [See, further, J. Soc. Chem. Ind., 
1919, 387a. | W. P. 8S. 


Estimation of Thymol. E. Motes and M. Marquina (Anal. 
Fis. Quim., 1919, 17, 59—83).—See this vol., i, 270. 
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Estimation of small Quantities of Acetone, Alcohol, and 
Benzene in Air. 8. Exuiorr and J. Darton (Analyst, 1919, 44, 
132—136).—The air under examination is aspirated through four 
absorption cylinders fitted with Folin tubes (/. Biol. Chem., 1912, 
11, 493) connected by means of long rubber tubing with siphon 
bottles. For the estimation of acetone, one of the absorption 
vessels is charged with standard iodine and sodium hydroxide solu- 
tions, and the excess of iodine subsequently titrated, as in 
Messinger’s method (A., 1889, 313). No appreciable amount of 
iodoform is formed by the alcoho] vapour in the air if the tempera- 
ture is kept low. Alcohol is estimated by Szeberényi’s method 
(A.,' 1915, ii, 292) of oxidising it to acetic acid by means of a 
mixture of potassium dichromate and dilute sulphuric acid, whilst 
Pfeiffer’s method (A., 1904, ii, 786), in which the benzene is 
nitrated by means of a mixture of nitric and sulphuric acids, 
gives trustworthy results. Im this case, the fourth absorption 
vessel is charged with sodium hydroxide solution and interposed 
between the acid absorption vessel and the siphons to protect the 
tubing. The minimum and maximum amounts of these substances 
per million c.c. found in the air of factories were: acetone, 0°02 
to 1°86 grams, whilst the mean amount found was 0°31 gram; 
alcohol, 0°02 to 3°00, with a mean of 0°65 gram; benzene, 0-01 to 
0°90, with a mean of 0°26 gram. [See also J. Soc. Chem. Ind., 
1919, 342a.] C. A. M. 


Application of the Grimbert-Leclere Reaction of apo-Mor- 
phine to Alkaloids and Adrenaline. G. Denicis (J. Pharm. 
Bordeaux, 1918, 56, 185; from J. Pharm. Chim., 1919, [vii], 19, 
49).—The reaction described by Grimbert and Leclére (A., 1915, 
ii, 192) is also given by morphine under the following conditions. 
A few mg. of the alkaloid are heated with 2 drops of sulphuric 
acid until a slight brown coloration appears; the mixture is then 
diluted with 5 c.c. of saturated sodium acetate solution, 2 drops 
of 4% mercuric chloride solution are added, and the mixture is 
boiled. A green coloration is obtained. Catechol, when boiled 
with sodium acetate and mercuric chloride, yields a reddish-violet 
substance, which is soluble in ether, chloroform, and amy] alcohol. 
Adrenaline, treated similarly, but not heated above 50°, gives a 
red coloration; the reaction. may be obtained with as little as 
0°01 mg. of adrenaline. WwW. &. &, 


Estimation of the Non-Protein Nitrogenous Constituents 
of Milk. W. Denis and A. 8. Minor (J. Biol. Chem., 1919, 37, 
353—366).—For the estimation of total non-protein nitrogen in 
cows’ milk, the protein and fat are removed by heating in the 
presence of copper sulphate. The filtrate is treated with form- 
aldehyde, which prevents the precipitation of amino-acids as in- 
soluble copper compounds during the subsequent removal of the 
lactose with cupric hydroxide. For the latter process, calcium 
hydroxide is preferred to sodium hydroxide, as any excess of 
calcium may be removed as oxalate. The total nitrogen is 
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estimated by conversion into ammonia with subsequent Nessler- 
isation (Folin and Denis, A., 1916, ii, 573). Slight modifications 
of this method are described for the analysis of human milk. 
Urea in milk may be determined by the urease method (Marshall, 
A., 1913, ii, 640). Ten c.c. of human or 5 c.c. of cow’s milk are 
treated with 2 c.c. of an extract of Jack bean for thirty minutes. 
The ammonia produced is carried over into standard acid by a 
stream of air and estimated by Nesslerisation. 

In the estimation of creatine and creatinine, protein may be 
removed by metaphosphoric acid. The presence of lactose, how- 
ever, intensifies the colour reaction with picric acid, and if this 
method is used, equivalent amounts of the sugar should be added 
to the standard solution. It is perhaps better to remove protein, 
fat, and lactose by copper sulphate and calcium hydroxide, and 
to apply the colour reaction to the clear, sugar-free filtrate. 
Amino-nitrogen is determined by the nitrous acid decomposition 
method of Van Slyke (A., 1912, ii, 1008). Protein must first be 
removed by precipitation with acetic acid and copper acetate. 
For the determination of uric acid, advantage is taken of the 
method described by Morris (A., 1916, ii, 456). The milk is 
treated with acetic acid and zinc acetate solution, and heated on 
the water-bath for fifteen to twenty minutes. After cooling and 
making up to a known volume, it is filtered, and an aliquot part 
of the filtrate treated with zinc acetate and sodium carbonate 
solution. The resulting precipitate is separated by centrifugal- 
isation, washed, treated with acetic acid, and the zinc removed by 
hydrogen sulphide. Uric acid in the concentrated filtrate is 
estimated by the colour reaction with Folin’ and Denis’s reagent 
(A., 1912, ii, 1011). Estimations of these non-protein nitrogenous 
constituents in cow’s milk and human milk are given. 

J.C. D. 


A Multiple Pipette Holder for the Distribution of Serum 
for the Complement-fixation Test. Francois. H. Rrynoups 
(J. Agric. Res., 1918, 15, 615—618).—The pipette holder consists 
of a brass tube 35 cm. long and 0°94 cm. external diameter, the two 
ends being closed by screws or caps, and having twelve side-tubes 
set in one plane perpendicular to it at equal intervals along it. 
Another tube, to serve as a mouthpiece, is fixed on the opposite 
side to these tubes. The twelve side-tubes, each being 0°6 cm. in 
internal diameter, are lined with rubber tubing, of which the free 
end is folded back over the mouth of each tube, and into these are 
inserted the graduated pipettes. In this way, twelve lots of serum 
may be withdrawn at once. . W. G. 
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Ultra-violet Band of Ammonia and its Occurrence in 
the Solar Spectrum. A. Fowrer and C, C. L. Grecory (Phil. 
Trans., 1919, [A], 218, 351—372. Compare A., 1918, ii, 282).—The 
ammonia spectrum has been photographed (i) by means of a quartz 
spectrograph giving a dispersion of 60 A. per mm. at A 3360, (11) by 
a quartz Littrow instrument having a dispersion of 7 A. per mm., 
and (iii) by means of a 10 ft. grating giving a dispersion of 1°85 A. 

er mm. In the first two cases an ammonia flame was used, 
obtained by feeding a blowpipe with ammonia and oxygen, whilst 
in the last case a copper arc burning in ammonia furnished the 
light. Long tables of wave-lengths are given, which are probably 
accurate to 0°01 A.; these are compared with the Rowland values 
for the solar spectrum. From the comparison, it is evident that 
the band A=3360 in the solar spectrum is due to ammonia, and 
also that many of the unidentified weaker lines of the solar spec- 
trum are also due to ammonia. Photographs of the highly resolv 
band A3360 are appended to the paper. J. F. S. 


Wave-length Measurement in Spectra from 5600A. to 
9600 A. W. F. Meacers (Bull. Bureau of Standards [{U.S.A.), 
1918, 14, [3], 371—395)—The first-order spectra of lithium, 
sodium, potassium, rubidium, cesium, copper, glucinum, calcium, 
strontium, barium, and magnesium have been photographed over 
the long wave regions 5600 A. to 9600 A. For this purpose, a con- 
cave grating of radius of curvature 640 cm. with a ruled surface 
7-5 cm. by 13°3 em. with 299 lines per mm. was employed, and was 
mounted in parallel light, the intensity of the spectra, compared 
with that afforded by the Rowland method of mounting, being 
quadrupled by this method of mounting. The device also secures 
freedom from astigmatism. Ordinary photographic plates are 
sensitised to the long wave region by being soaked for three to five 
minutes in a bath made by adding 4 c.c. of a solution of 1 part of 
dicyanin in 1000 parts of alcohol to 50 c.c. of distilled water, 50 c.c. 
of ethyl alcohol, and 5 c.c. of strong ammonia. The exposures 
were limited to thirty minutes. Arcs of metallic electrodes were 
employed wherever possible, Acheson graphite electrodes impreg- 
nated with large quantities of the respective salts being employed 
in other cases. A current of 6 amperes was employed for the region 
6000 A. to 7000 A., 7 amperes for the region 7000 A. to 8000 A., 
and so on, except in the case of magnesium, a current of 3 amperes 
at 110 volts being employed in this case. The comparison spectra 
were afforded by that of an arc between Norwegian iron poles oper- 
ated under standard conditions. The results obtained are expressed 
in tabular form, which afford ready comparison with the results of 
other observers. The intensities and other physical characteristics 
of the various lines are recorded. [Illustrations of the spectra are 
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given in some cases. The probable error is less than 0°02 A. for 
all lines measured more than twice. The frequency differences of 
doublets in the spectra of sodium, potassium, rubidium, cesium, 
and copper are shown to be constant in most cases to 1 part in 
100,000 in the number of waves per cm. J. 8. G. T. 


The Serial Constitution of Absorption Spectra. Frzp. 
Viks (Compt. rend., 1919, 168, 1044—1047).—A continuation of 
previous work (compare A., 1914, ii, 400) in which the author, 
from a study of the absorption spectra of several substances, con- 


firms his views as to the serial constitution of these spectra. 
W. G. 


Absorption and Constitution of the Coloured Alkali 
Salts of Nitrotriphenylmethanes and Related Compounds. 
A. Hanrzscu and F. Hein (Ber., 1919, 52, [2], 493-509. Compare 
A., 1907, i, 500; and Hedley, 1908, i, 382).—A comparison of the 
alkali salts of nitrotriphenylmethanes and nitrodiphenylamines, 
nitrohydrazobenzenes, and nitrodiazoaminobenzenes. 

Triphenylmethane only forms a mono- and a tri-nitro-derivative. 
Diphenyl-p-tolylmethane (from benzhydrol and toluene by means of 
stannic chloride) reacts with fuming nitric acid to give 4: 4/-dinitro- 
diphenyl-o-nitro-p-tolylmethane, m. p. 131°. pBromotriphenyl- 
methane, however, gives 4-bromo-4! :4"-dinitrotriphenylmethane, 
white leaflets, m. p. 165°5°. The salts of nitrotriphenylmethanes are 
much less stable than those of the simple nitromethanes, and can 
scarcely be isolated. Solutions of the mononitro-compounds in 
alcohol remain colourless for a moment on the addition of sodium 
ethoxide, but reach the maximum yellow colour in about fifteen 
minutes. The absorption bands are similar to those of the mono- 
nitromethane aci-salts, but include a quinonoid band, showing that 
the salts have the simple quinonoid, as well as the aci-configuration, 
thus: CHPh,°C,H,-NO,+ EtONa —> CPh.:C,H,;NO-ONa. = The 
dinitro- and trinitro-compounds give violet salts, which have the 
“ conjugated—quinonoid ” configuration of the di- and _ tri-nitro- 
methanes, thus: 

Cp Br OS NOL NA and NO, CH CCE NEN 
They also give violet salts with ammonia and aliphatic amines, but 
not with pyridine. 

[With M. Harprmann].—p-Nitrodiphenylamine is best obtained 
by nitrating pure benzoyldiphenylamine and then hydrolysing by 
means of alcoholic potassium hydroxide. Its solution in alcohol is 
pale yellow, but becomes deep red on the addition of potassium 
hydroxide, owing to the formation of a para-quinonoid salt of the 
formula NPh:C,H,:NO.K. The o-nitrodiphenylamine is yellowish- 
red in alcoholic solutions, but the addition of potassium hydroxide 
has no effect. p:p/-Dinitrodiphenylamine, like the di-, tri-, and 
hexa-nitrotriphenylmethanes, gives deep violet salts. Strange to say, 
the salts of hexanitrodiphenylamine are only yellowish-red. 
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p-Nitrodiazoaminobenzene, pp’-dinitrohydrazobenzene, and pp’-di- 
nitrodiazoaminobenzene also give violet salts. The last compound is 
obtained by the action of amy! nitrite on p-nitroaniline, but a drop 
of acetic acid is essential to the initiation of the reaction. Its sodiwm 
salt, CyyH,O,N,Na, separates on cooling a solution in aqueous-alco- 
holic sodium hydroxide, in leaflets with metallic lustre and red 
streak, which are hydrolysed by cold water to the free aci-diutro- 
diazoaminobenzene, NOg*CgHyN:N-N:CgH,:-NO-OH. ‘This looks so 
much like the salt that it has previously been unrecognised. It is 
even formed when dilute solutions of the ordinary dinitro-compound 
are boiled and quickly cooled, but it is immediately isomerised by 
alcohol. When slowly heated, it changes into the more stable form 
aud then explodes at about 233°. 

Absorption curves are reproduced in the original and discussed at 
some length partly in a controversial manner. J.C. W. 


Absorption and constitution of the Simplest Triphenyl- 
methane- and Azo-Dyes and Related Compounds. A. 
Hanrzscu (Ber., 1919, 52, [B|, 509—530).—The absorption bands 
of the simplest and most important dyes, namely, those of the tri- 
phenylmethane series and the azo-dyes, are compared with those of 
closely-related coloured substances, including the salts of the poly- 
uitrotriphenylmethanes (preceding abstract). It is shown that the 
original quinonoid formule given by E. and O. Fischer need only 
to be extended to conjugated-quinonoid structures to explain the 
optical properties, new schemes like those of Baker (T., 1907, 91, 
1490) being unnecessary. 

In the case of the quinonoid salts of aminotriphenylmethanes, as 
in the case of the quinonoid alkali salts of nitrotriphenylmethanes, 
the maximum optical effect, that is, the typical colour, is already 
reached when there are two salt-forming groups in the molecule. A 
third amino-group actually has, if anything, a hypsochromic effect. 
A hydroxyl or methoxyl group in the place of a third amino-group 
has about half the optical effect; for example, hydroxy- and 
methoxy-malachite-greens are midway between malachite-green and 
crystal violet. Tetramethyldiaminorosaniline gives solutions of 
many colours, from bluish-red to yellow, in indifferent media, but 
they all give absorption curves like that of magenta, only more or 
less displaced. 

The magenta dyes also closely resemble the reddish-violet salts of 
the aminoazobenzenes, and the three classes are, therefore, character- 
ised by two components: (1) a quinonoid salt complex (actnitro-salt 
or ammonium salt) as chromophore, and (2) another group (nitro- 
or amino-) which forms a powerful auxochrome in conjugation with 
the quinonoid group, thus: 


ArC—C,H,—NO, ArC—C,H,—=NR, N—C,H,—=NR, 
| | l | | {' 
_ ArNO,....M ArNR,... X NArR....X 
Nitrotriphenylmethanes. Aminotriphenylmethanes. Aminoazo-salts. 
10—2 
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The effect of an acid on compounds of the last types is obviously to 
break the conjugation and so destroy the auxochrome. 

Two new compounds are described. Dimethoxydimethylamino- 
triphenylcarbinol, (OMe-C,H,).C(OH)-C,H,-NMe,, bundles of very 
pale green crystals, m. p. 112°, is obtained by heating together 
dianisyl ketone, dimethylaniline, and a mixture of phosphorus penta- 
and oxy-chlorides, and is converted into dimethoxryfuchsondimethyl- 
imonium chloride, (OMe-C,H,).C°C,Hy:NMe,Cl, by means of hydro- 
chloric acid. This dye has the typical appearance of cantharides, but 
it is not fast to light or washing. 

Several sets of curves are reproduced in the original, but the 
lengthy discussion is largely polemical. J.C. W. 


Relationship between Mechanical and Chemical Rotation 
and the Structure of Liquid Crystals. 0. Lenmann (Ann. 
Physik, 1919, [iv], 58, 631—656).—A continuation of previously 
published work (zdid., 1916, 51, 353). The effects produced when 
the containing walls which hold liquid crystals are twisted whilst 
polarised light is passing through the crystals are investigated. The 
effects are examined by means of crossed nicols for p-azoxyphenetole 
and for the same substance to which colophony and cholesteryl 
benzoate have been added. Numerous diagrams of the appearance 
under the nicols are given. J. F.S. 


The Rotation Dispersion of Butyl, Heptyl, and Octyl 
Tartrates. Percy Farapay FrRANKLAND and Freperic Horace 


Garner (T., 1919, 115, 636—661). 


Evolution of Very Dilute Solutions of Tetrachloroplatinic 
Acid in Complete Darkness and at Different Temperatures. 
Marcet Bott (Compt. rend., 1919, 168, 1108—1111)—-A compari- 
son of the changes and their velocities taking place in a very dilute 
solution of tetrachloroplatinic acid in the dark at temperatures 
between 10° and 100°, and those taking place in the light (compare 
A., 1912, ii, 407). The thermal acceleration is practically the same 
whether the action takes place in the dark or under the influence 
of high-frequency rays. W. G. 


Collision of a-Particles with Light Atoms. I. Hydrogen. 
Sir E. Ruruerrorp (Phil. Mag., 1919, [vi], 37, 537—561. Com- 
pare E. Marsden, A., 1914, ii, 407; Marsden and Lantsberry, PAil. 
Mag., 1915, [vi], 830, 240).—H”’-particles, derived by passing 
a-particles through hydrogen, from “head-on” collisions between 
the aparticles and the nuclei of the hydrogen atoms, are also 
obtained, without using hydrogen, from thin-walled glass and quarts 
tubes filled with radium emanation, and from a deposit of radium-C 
on a nickel plate—from the latter more than the former. Special 
experiments showed that radium-C is not different in this respect 
from radium-A and the emanation, and these have also shown that 
oxygen and nitrogen atoms (see succeeding papers) can be put in 
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swift motion by collision with a-particles to cause scintillations 
outside the range of the a-particles, to which, probably, a large 
number of the scintillations, ascribed by Marsden to H-particles, 
were due. The homogeneous a-rays of radium-C deposited on a 
metal disk were exclusively used. The disk was washed with alcohol 
and heated in an exhausted tube to 300° for a minute to reduce 
“volatilisation ” of the radium-C (Ratner). The H-particles were 
counted by the scintillations on zine sulphide screens, and were 
similar to those produced by a-particles 3 mm. from the end of 
their range. The active disk was mounted in a tube capable of 
exhaustion, or of being filled with the gas studied, at a variable 
distance from an opening in the end covered with thin sheets of 
silver, aluminium, or iron of stopping power equivalent to from 
4 to 6 cm. of air, the zinc sulphide screen being just outside the 
apparatus. The number of H-particles is ordinarily less than one 
in one hundred thousand of the a-particles, and can only be detected 
after the latter have been absorbed. $-Rays were suppressed by 
a strong magnetic field. The number of H-particles without any 
gas in the vessel was first determined. These are small in number 
relatively to those produced when the apparatus is filled with 
hydrogen, and it cannot be decided whether they originate from 
the radio-element itself or from hydrogen occluded by the materials 
in which it is contained. The number fell off, when metal screens 
were interposed, rapidly between the equivalent of 7 and 12 cm. 
of air, and then more slowly, a few being observed up to the equi- 
valent of 28 cm. The metal screens—silver and aluminium—were 
heated to drive off occluded gases. Gold was found to be very 
free from hydrogen, but could not be used close to the zine sulphide 
screen on account of the marked luminosity it produces on the 
screen beyond the range of a-particles, an effect that is being 
investigated. 

The number of H-particles produced in hydrogen gas and their 
distribution with velocity differed markedly from the results calcu- 
lated from the simple theory by Darwin’s formula. The apparatus 
being filled with hydrogen at atmospheric pressure, the number of 
H-atoms was counted when aluminium foils were interposed before 
the screen. There was no diminution between the equivalent of 
9 and 19 em. air absorption, and then a slow decrease in the number 
took place, followed by a rapid one near the end of the range. 
Theoretically, between 9 and 19 cm. the number should have been 
reduced to 28%. This is only marked when long-range a-particles 
are used. As the range of the a-particles is reduced, the theoretical 
curves are more and more nearly approached. The absorption 
curve for H-particles produced by long-range a-particles is similar 
to that of the a-narticles themselves. showing that the hvdrogen 
atoms are thrown forward all at practically the same velocity and 
in the same direction as the a-narticle is travelling, or at least 
within 10° or 15° from it. The fraction of the number of 
a-particles which vroduce one H-particle per cm. of path in 
hydrogen at W.7.P. was found to be about 10-5. At 10 em. 
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(eq. air absorption), the total number produced is ten times, at 
19 cm. thirty-one times, the number calculated from the simple 
theory (Darwin). On the average, each a-particle of 7 cm. range 
of radium-C produces an H-particle when the perpendicular distance 
of its path from the centre of the hydrogen atom is equal to or 
less than 2°4x10-% cm., and the results point to the view that 
within 3-5x10-% em., the field of force between the colliding 
nuclei undergoes rapid changes in magnitude, and probably direc- 
tion. Since only one in 10° a-particles passing through 1 cm. of 
hydrogen produces an H-particle, and in this distance each 
a-particle passes through 10* hydrogen molecules, only one out of 
every 10° collisions produces an H-narticle capable of being detected 
beyond the range of the a-rays. The helium nucleus, or a-particle, 
is pictured as a charged disk of radius about 3°6 x 10-™ cm., with 
its plane perpendicular to its direction of motion, and probably 
composed of four hydrogen nuclei and two nuclear electrons. This 
is regarded as being probably much deformed during close 
collisions. It is to be expected that it would break up, but no 
evidence of this has yet been observed. F. 8. 


Collision of a-Particles with Light Atoms. II. Velocity 
of the Hydrogen Atom. Sir E. Rurnerrorp (Phil. Mag., 1919, 
[vi], 37, 562—571).—The assumption in the preceding paper that 
the long-range scintillations observed in hydrogen are due to 
hydrogen atoms set in swift motion by their collision with a-particles 
is supported by their range, which agrees with that calculated for 
such H-particles by Darwin from Bohr’s theory. The mass, charge, 
and velocity of these H-particles have been determined by measure- 
ments of the deflection they undergo in electromagnetic and electro- 
static fields. As source of hydrogen, a film of paraffin wax 301 
in thickness exposed to intense a-rays was used. The H-particles 
were passed through two slits and received on an external zinc 
sulphide screen, after passing through a sheet of iron, closing the 
end of the apparatus, equivalent in stopping power to 4 cm. of air. 
With the apparatus exhausted, the deviation in a magnetic field of 
the a-particles themselves was first found. The paraffin film and 
aluminium screens, equal in total stopping power, with the iron 
sheet, to 14°4 cm. of air, were then interposed, and the deflection 
of the H-particles found to be 1:45 times that of the a-particles of 
radium-C. This gives for mu,/e, the product of the mass and 
initial velocity of the fastest H-particles divided by the charge, 
3°15 105. From theory, w should be 1°6 v, that is, 1°6 times 
that of the a-particles, and mu,/e 3°2x105. All the H-particles 
carried a positive charge, and no sign of negatively charged particles 
was observed. The electrostatic deviation between two parallel 
plates 6 cm. long and 1°55 mm. apart charged to 4500 volts was 
insufficient to deviate the H-particles completely, and it was calcu- 
lated that 30,000 volts would be required. So the deflexion with 
a magnetic field was compared with that produced by a combined 
electrostatic and electromagnetic field acting in unison, and it was 
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found that a magnetic field of 238 gauss on the average was equi- 
valent to an electric field of 1000 volts. This gives for w, the 
maximum velocity of the H-particle, 3°12 10® em. per second. 
The calculated value, 1°6 7, is 3:07x10® cm. per second. 
The value of e/m, consequently, is 10* e. m. units, which agrees 
very well with the value, 9570, for the H-ion in the electrolysis of 
water. This proves that for close collisions the conservation of 
momentum and energy holds good, and that there is no sensible 
loss of energy due to radiation. 

The energy communicated to the H-particle is 0°64 that of the 
a-particle, and, after traversing the equivalent of 12 em. of air, is 
0°44, corresponding with that “of an a-particle of range 2 cm. of 
air. The brightness of the scintillation it produces is, at all ranges, 
much less than is to be expected, and corresponds, for example, 
with that of an a-particle of range 0°5 cm. instead of 2 cm. This 
may be due to the energy spent per unit of path by an H-particle 
being only about one-sixth of that by an a-particle. A large pro- 
portion of instantaneous double scintillations was observed, and 
it was found, in comparison with a-particles, that the number was 
nearly double what is to be expected from probability consider- 
ations. It could not be settled, however, whether this effect is real or 
due to the eye being unable to distinguish separately the weak 
scintillations due to H-particles as readily as those produced by 
a-particles. F. 8S. 


Collisions of a-Particles with Light Atoms. III. Nitrogen 
and Oxygen Atoms. Sir E. Rursgrrorp (Phil. Mag., 1919, [vi], 
87, 571—580).—From Bohr’s general theory of the absorption of 
charged atoms in passage through matter, which is substantiated 
experimentally for the a-particles and H-particles, the range zx in 
hydrogen of an atom of charge e and mass m moving with a speed 
equal to that of an a-particle of range R is given by z/R= 
mE?/Me?, M and F being the mass and charge of the a-particle. 
For light atoms, with unit charge e=mR. Tables are given for 
«/R for singly charged atoms from hydrogen to gold travelling 
with a velocity calculated to be produced by impact of the atom 
in a “head-on” collision with the a-particle. For a-particles of 
range 7 cm., the maximum ranges in cm. to be expected are as 
follow: He 28, Li 19°6, Gl 15°4, B 12°4, C 11:2, N 93, O 7°8. 
Experiments with helium have shown that, if any long-range 
particles are produced, the number is very small compared with 
that produced in hydrogen, and it is concluded that the helium 
atoms carry a double charge and have the same range as the 
a-particles. Neither were any certain indications of long-range 
particles obtained for salts of lithium, glucinum, and boron. Such 
experiments are much easier for gases, and in air numerous bright 
scintillations are observed for distances 2 cm. beyond the range of 
the a-particles. With a total absorption equivalent to 7°5 cm. of 
air, these “ N-particles”’ and “ O-particles” give scintillations equal 
in brightness to an a-particle of range about 1 cm. The scintilla- 
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tions for oxygen and carbon dioxide were of about the same range 
and brightness as those in air, but they were shown to arise in the 
gases, and not to be emitted from the radio-element itself. No 
evidence of singly charged carbon atoms from carbon dioxide was 
obtained. Estimating the relative numbers of high-speed particles 
in hydrogen, oxygen, and nitrogen, it was found that the numbers 
for the different gases are not very different. The long-range rays 
of range 11-3 cm. found by Rutherford and Wood in the active 
deposit of thorium (A., 1916, ii, 282) are such as would result from 
oxygen atoms present in the mica screens used, but the number— 
1 to 10,000 a-particles—was much greater than is to be expected 
from the experiments with radium-C, and further experiments are 
in progress. F. §. 


Collisions of a-Particles with Light Atoms. IV. An 
Anomalous Effect in Nitrogen. Sir E. Rurnerrorp (Phil. 
Mag., 1919, [vil, 37, 581—587).—A surprising effect was noticed 
in the study of the “natural” scintillations due to H-particles, 
which it is difficult to decide whether they are due to the action of 
a-particles on occluded hydrogen in the radioactive material or sup- 
port, or are expelled in the disintegration itself. With the apparatus 
described in the first paper, exhausted and filled with dry oxygen or 
carbon dioxide respectively, the number of natural scintillations ob- 
served diminished in about the ratio to be expected from the stop- 
ping power of the gas column. In dried air, however, the number 
increased, and with a total absorption equivalent to about 19 cm. 
of air was twice as great as with the apparatus exhausted. All 
experiments were made at absorptions greater than the equivalent 
of 9 cm. of air to eliminate the O-particles and N-particles described 
in the last paper. The additional H-particles were not due to 
moisture or dust nuclei, and were observed in chemically prepared 
nitrogen, from ammonium nitrate, to an extent 1:25 times that 
observed for air. They were shown to arise from the volume of 
the gas, and were not due to a surface effect in the radioactive 
source. The H-particles so obtained from nitrogen had a some- 
what greater penetrating power than those from hydrogen, but 
none could be detected beyond a range of 28 cm., and probably 
the difference is due to their being projected more in the line of 
flight of the aparticles than those resulting from hydrogen gas. 
The number from nitrogen at atmospheric pressure is equal to the 
number given in hydrogen at 6 cm. pressure, so that only one 
H-particle is given in nitrogen for every twelve collisions giving 
rise to N-particles. As regards both the brightness of the scintilla- 
tions and the range, these long-range particles closely resemble, 
and in all probability are, H-particles, but to settle the point 
definitely it will be necessary to determine their deflexion in 4 
magnetic field. Preliminary experiments indicate a similar 
deflexion, but to decide the question definitely it will probably be 
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necessary to employ a solid nitrogen compound free from hydrogen, 
and to discriminate between H-particles and possible particles of 
atomic mass 2. 

If they are H-particles, it must be concluded that the nitrogen 
atom has been disintegrated during the close collision with an 
aparticle, and that the hydrogen nucleus is a constituent part of 
the nitrogen nucleus. This may account for the ranges of the 
N-particle and O-particle being the same, instead of differing by 
some 19%, as is to be expected. For if hydrogen is disrupted from 
the nitrogen atom, the energy of the impact would be shared 
between the two systems. Nitrogen is the only light atom of 
atomic mass 4n+2, where nm is a whole number, and its nucleus 
should consist of three helium nuclei and ten hydrogen nuclei. 
The latter may be outsiders of the main system of mass 12, and 
the close collision with an a-particle seems to be the most likely 
agency to promote the disruption of such a nucleus. It is not to 
be expected, a priori, that the velocity or range of H-particles, so 
produced from the nitrogen atom, should be identical with that 
of those produced by collisions in free hydrogen. F. 8. 


Precision-measurements in the X-ray Spectra. Manne 
Stecpaun (Phil. Mag., 1919, [vi], 37, 601—612)—By a new 
method of measurement, the accuracy of wave-length measurements 
for X-rays has been increased a hundred-fold. The angle of the 


reflected rays is determined as the angle through which the same 
photographic plate has to be turned in order to receive impressions 
of the mth order reflection on both sides of the direct ray, the angles 
being read off an accurate circle scale. If ¢@ is the angle of 
reflexion, and the plate is turned accurately 4¢ (and the crystal 
nearly 26 + 180°), the spectral lines on both sides would cover one 
another. In practice, the plate is turned nearly 4¢, and by 
measuring the distance between the lines, the small correction to 
exactly 4¢ can readily be applied. 

The plate and slit must have the same distance from the rotating 
axis of the reflecting face of the crystal and of the plate-holder, 
and during exposure the crystal may, if necessary, be continually 
turned through a small range, and for bad crystals irregularities 
so eliminated. Drawings of a spectrograph for vacuum built on 
this principle are given, and also for the X-ray tube found most 
suitable. 

The wave-length of CuXa (the aline of the K-series of copper) 
was determined to be 1537-358(+0°033)x10-" cm., when the 
lattice constant, 7, of rock-salt is taken as 2°81400 x 10-8 cm., and 
of calcite 3°02904 x 10-8 cm. The relation of these two constants 
was accurately determined for CuKa, FeKa, and SnZa, the wave- 
lengths found for the last two lines being 1932°39 and 3592-94 
respectively. The lattice constant found for potassium ferrocyanide 
was 8408 x 10-8, instead of the value 8-454 used by Moseley, and 


10* 


ii. 262 ABSTRACTS OF CHEMICAL PAPERS. 


the latter’s wave-length tables must be diminished by 0°54% in 
consequence. The following table of wave-lengths is given: 


A.10-"% cm. 
Atomic at ~ 
number. . KB,. 


3447°37 
3087-89 
2774-54 
2081-44 
1753°97 
1617°58 


1537°36 1389°53 


This great increase of experimental accuracy is employed to test 
the formule of Sommerfeld for the difference of wave-length between 
the a, and a, doublet of copper in the X-series with the result, 
0°373(+0°005) x 10-8, in complete agreement with theory. Pre- 
liminary measurements of the wave-length difference of the B- and 
B’-lines of iron, manganese, and chromium give 3°55, 4°55, and 
4°87( x 10-11 cm.) respectively. The formule of the Xa-series given 
by Moseley, Sommerfeld, Debye, and J. Kroo are compared with 
the experimental values given in the above table, with results 
decidedly in favour of the formula of the last-named, the differ- 
ence between the calculated and experimental results varying regu- 
larly from —0°2% for chlorine to + 0°017% for copper. F. 8. 


Ionisation by Canal Rays. J. Srarkx (Jahrb. Radioaktiv. 
Elektronik, 1918, 15, 329—-364).—A summary of the literature of 
the subject with a bibliography. The account is divided into three 
chapters: (1) emission of electrons from metallic surfaces; 
(2) emission of electrons from gases; (3) emission of positive ions 


by canal rays. E. H. R. 


The Theory of Electrolytic Ions. X. The Conductivity 
of Multi-valent and Multi-stage Electrolytes. Ricnarp 
Lorenz (Zeitsch. anorg. Chem., 1919, 106, 49—75).—A theoretical 
paper in which the general theory of electrical conductivity is dis- 
cussed from the viewpoint of Planck’s conductivity equation. It 
is pointed out that the conventional use of normal solutions and 
equivalent conductivities leads to much confusion. It is better 
to refer all measurements to molecular quantities, no assumption 
being then made as to the manner in which the electrolyte dis- 
sociates. The degree of dissociation is independent of the manner 
in which it takes place, and is simply defined as the ratio of the 
number of altered molecules to the number originally present. 
The molecular conductivity quotient n/a, has been deduced from 
Planck’s equation for a number of different, typical kinds of ionic 
dissociation. This quotient is identical with the degree of dissocia- 
tion only in the case of single-stage electrolytes, that is, of those 
which dissociate in one stage, whatever be the number of different 
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ions formed. In the case of multi-stage dissociation, the con- 
ductivity quotient bears no relation to the degree of dissociation 
and is generally smaller than this. E. H. R. 


Cause of the Small Electrical Conductivity of Non- 
aqueous Salt Solutions. R. Beutner (Zettsch. Elektrochem., 
1919, 25, 97—100).—From a series of electrical conductivity 
measurements of solutions of salicylic acid and dimethyltoluidine 
in nitrobenzene solution, the author asserts that the cause of the 
slight conductivity of solutions of salts in non-aqueous solutions is 
a non-electrolytic dissociation which opposes the electrolytic dis- 
sociation. This is supported by the observations that a solution of 
an acid or a base in a non-aqueous solvent has a very slight con- 
ductivity, whilst a similar solution of acid and base has a very much 
larger conductivity. The conductivity of a solution of acid and 
base changes regularly when the concentration of the acid is 
changed, the base being kept constant and vice versa. Further, 
the molecular conductivity decreases with increasing dilution. It 
is stated that. the above observations are in keeping with the 
assumption that in most non-aqueous solvents an equilibrium 
salt — acid + base exists, so that both free acid and base exist side 
by side with the salt. Hence the salt, as such, has a considerable 


conductivity, whilst the acid and base alone have practically none. 
J. F. 8. 


Contra-electromotive Force of Polarisation in Sulphuric 
Acid. A.sert Noyss (Compt. rend., 1919, 168, 1049—1052).—The 
contra-electromotive force of sulphuric acid at 20° is 1°68 volts, and 
diminishes at first inversely as the absolute temperature. Between 
60° and 120°, it diminishes more rapidly, and above the latter 
temperature remains practically constant. This may be attributed 
to a difference in the mode of ionisation, which is at first into 
H+ HSO,- and then 2H+ and SO,-. W. G. 


The Potential of a Nitrogen Electrode. Francis Lawry UsHer 
and RAMAVENKABASUBBIER VENKATESWARAN (T., 1919, 115, 


613618). 


The Chemical Process of the Lead Accumulator. Cu. 
Firy (Bull. Soc. chim., 1919, [iv], 25, 223—234).—The author con- 
siders that the theory of “double sulphating ” is incorrect, and that 
the behaviour of the lead accumulator is similar to that of a primary 
cell with a solid depolariser, with the difference that the negative 
electrode gives rise to an insoluble salt. The reaction during normal 
discharging and charging is given by the reversible reaction : 

2Pb+ H,SO,+ Pb,O, — Pb,SO, + H,O + 2PbO,. 
The subsulphate is a black powder and, unlike the normal sulphate, 
has a certain conductivity. The higher oxide, the active material of 
the positive electrode, is a black, endothermic substance and a power- 


ful oxidising agent. W. G. 
10*—2 
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Relationship between Electrolysis and Photolysis and 
Electrolytic Non-reversibility. Emit Baur (Zeitsch. Elektro- 
chem., 1919, 25, 102—109).—The author regards photolysis as 
analogous to a type of electrolysis. If a substance VY absorbs a light 
quantum it becomes polarised and a potential difference is set up. 


This is symbolically expressed by the equation 7 + hv= BS This 


conception of photolysis is compared with electrolytic action, and it 
is shown that the electrolysis of sodium acetate and the photolysis 
of acetic acid yield the same products and respectively are to be 
expressed by similar equations, thus: 2CH,*COO/+2F=C,H,+ 
200, ; un{ee + TRH COO" _ C,H, +U+2C0,,  Glycollie acid 
in the presence of oxidising agents, such as ferric salts, cupric salts, 
or uranyl salts is converted into formaldehyde under the influence 
of light, and it is experimentally shown that electrolysis gives the 
same product. Oxalic acid is converted by light in the presence 
of uranyl salts into carbon monoxide and carbon dioxide, but it was 
found impossible to detect carbon monoxide in the products of 
electrolysis of oxalic acid. In the light of the present theory the 
author re-states with modifications the theory recently (A., 1913, 
i, 443) advanced with regard to the initial stages of the assimilation 
of carbon dioxide by plants. J. F.S8. 


Disgregation of the Oxidation Products Produced on 
Silver Anodes in Alkaline Media. Fr. Jinsa (Zeitsch. 
Elektrochem., 1919, 25, 146—151).—A silver anode which has been 
polarised in alkaline solution by direct current is temporarily 
depolarised by telluric acid, whilst alternating current with simul- 
taneous polarisation by direct current makes an over-voltage on the 
anode impossible and depolarises permanently. When a silver anode 
in an alkali hydroxide is polarised by alternating current alone, it 
is oxidised, the current being effective only as far as its anodic com- 
ponent is concerned. The oxidation product, produced when an 
alkali hydroxide is electrolysed between silver electrodes, disperses 
itself throughout the solution as a colloidal suspension. When direct 
current is employed the suspension is Ag,O,, but if the solution of 
alkali contains telluric acid the suspension produced consists of 
Ag,O;; with alternating current the oxide Ag,O is “a— x i 

J. F. S. 


Size of Particle, Solution Tension, and Sintering. E. 
Popszus (Zeitsch. Hlektrochem., 1919, 25, 100—101).—A theoreti- 
cal paper, in which a paper by Kohlschiitter and Vuilleumier (this 
vol., ii, 9) is criticised. J. F.S. 


An Explanation of Space-filling Numbers. Ricnarp LORENZ 
(Zeitsch. anorg. Chem., 1919, 106, 46—48).—It has been shown 
(this vol., ii, 212) that, for a number of univalent inorganic cations, 
the space-filling number yw increases regularly with the number of 
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atoms in the ion. The space-filling number is a ratio of two 
volumes, that is, of the absolute volume of the ion, ¢, to the ionic 
volume V, calculated additively from the usual atomic volumes of 
the constituent atoms. Since then the ratio increases as the number 
of atoms increases, it follows that ¢ increases at a greater rate than | 
V,, that is to say, @ increases more rapidly than it would do if it 
were an additive quantity. This can only be explained on the 
assumption that, when the atoms combine, a certain amount of inter- 
stitial space is included in, the molecule, with the result that the 
ratio of the absolute volume of the molecule to the volume of its 
“sphere of influence” gradually increases as the molecule becomes 
more complex. E. H. R. 


Deduction of Cryoscopy from the General Laws of 
Solubility. Atserr Cotson (Compt. rend., 1919, 168, 1047—1049). 
—A mathematical discussion, in which the author, starting with his 
law of solubility, deduces Raoult’s law. W. G. 


High Temperature Researches. XII. The Measurement 
of Vapour Tensions at Very High Temperatures with 
some Observations on the Solubility of Carbon in Metals. 
Orro Rurr and BernwarD Bercvaut (Zeitsch. anorg. Chem., 1919, 
106, 76—-94).—A new method has been devised for measuring the 
vapour pressures of metals at high temperatures and for the deter- 
mination of their boiling points. The method consists in observing 
the gradual loss of weight occurring whilst the metal is exposed to a 
gradual, uniform rise of temperature to beyond its boiling point. 
The loss of weight is plotted against the temperature, and from the 
curve so obtained the boiling point is estimated. Before the boiling 
point is reached the curve is approximately logarithmic, and beyond 
this point becomes linear, but the change at the boiling point is not 
as sharp as might be expected. For the determinations, a small 
quantity of the metal, about 0°5 gram, is heated in a very small 
crucible of quartz or carbon. The crucible is suspended from a 
specially designed spring balance, by which the loss of weight is 
observed, and hangs inside a resistance furnace which can be evacu- 
ated and filled with an indifferent gas at any desired pressure, which 
is recorded by a manometer. Special provision is made to ensure a 
uniform rate of rise of temperature. The following results are 
recorded for the boiling points: mercury, 357°; cadmium, 785°; 
zinc, 930°; arsenic, 568°; antimony, 1330°; bismuth, 1490°; lead, 
1555°; tin, 2270°; copper, 2305°; silver, 1950°; gold, 2600°. The 
results are compared with those of other observers, and in the cases 
of mercury, zinc, and cadmium, for which metals the older measure- 
ments are considered to be fairly trustworthy, the agreement is very 
satisfactory. The results for the vapour pressure of mercury agree 
well with those of Ramsay and Young (T., 1886, 49, 453) at tem- 
peratures near the boiling point, but at lower temperatures the 
divergence is considerable. The new method appears to be more 
accurate near the boiling point. 
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When the measurements were made in carbon crucibles, the metal 
became saturated with carbon, and it was possible to estimate the 
solubility of carbon in the metals antimony, bismuth, lead, tin, 
copper, silver, and gold. In all cases the solubility was found to be 
too low to influence the boiling-point determinations. The solubility 
is highest in lead (0°094% at 1555°) and antimony (0°094% at 1327°), 
and in the other metals little more than a trace of carbon is dis- 
solved. E. H. R. 


Vapour Tensions of the Metals. J. W. Ricnarps (J, 
Franklin Inst., 1919, 187, 581—598).—A theoretical discussion on 
the vapour pressures of liquid and solid metals in connexion with 
Trouton’s rule and Richards’ rule. The many equations for express- 
ing vapour pressure as a function of the temperature are discussed. 
Tables are given of vapour pressures and the latent heats of vapor- 
isation of some forty-three elements, in the former case for the solid 
at 0° and at the melting point; and the equations for calculating the 
vapour pressure at any temperature are given for both the solid and 
liquid. The practical significance of the vapour pressure is indi- 
cated in (1) the distillation of metals (Parkes’, desilverisation pro- 
cess), (ii) loss of zinc in brass melting, (iii) loss of metal as fumes, 
(iv) sherardising and calorising, and (v) vapour losses during elec- 


trolysis. J. F. §. 


A New Laboratory Fractionating Column and the 
Measure of its Efficiency. M.H. Roserr (Compt. rend., 1919, 
168, 998—1001).—The column is really a double one. The lower 
column is an ordinary bulb fractionating column with beads, but it 
is surrounded by a glass vacuum jacket, which is highly evacuated. 
Above this column and sealed on to it is another simple fractionating 
column, surrounded by an outer jacket through which air is caused 
to circulate, and on top of this is the still-head. The column gave 
very satisfactory results with mixtures of alcohol and water, acetic 
anhydride and acetic acid, benzene and toluene, in the extraction 
of hexahydrotoluene from essence of Borneo, and in the fractiona- 
tion of light petroleum. Using the formula XH =(a—b)/v, and 
applying it to the benzene-toluene mixture, where v is the amount 
of benzene in the original mixture and a and + are the amounts of 
benzene and toluene in the first half of the distillate, the efficiency 
of the column was found to be 0°94 as against 0°73 for a Vigreux 
column and 1°0 for a perfect column. W. G. 


Direct Determination of the Temperature Exponent in 
the Equation of State of Fluids. E. Ariis (Compt. rend., 
1919, 168, 930—933).—Knowing the values of 7'., P?., and of the 
vapour pressures as well as the volumes v, and v. at a given tem- 
perature, the author has determined the value of » in the equation 
(¥; — Vo) = RT .2(y,— yo) /8P.7"+1, for each of the seven substances 
for which the formula was obtained (compare this vol., ii, 184). The 
accuracy of these determinations has been tested by calculating the 
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variations of (v,—v.) with temperature and comparing the results 
against those observed by Young. The agreement is good. The 
values obtained for m increase by 0°04 for each increase of three 
atoms in the molecule of the substance, and there is an indication 
that the value of m for diatomic and triatomic substances must be 
close to but just greater than unity, that is, between 1 and 1°06. 
W. G. 


The Theory of the Gasification Process. [Producer 
Gas.] Wa. Osrwatp (Chem. Zeit., 1919, 43, 229—231).—Three 
fundamental thermo-ckemical equations represent the changes occur- 
ring in a gas producer: (1) C+O,=CO,+97°6; (2) C+2H,O= 
CO, + 2H,—18°8; (3) C+CO,=2CO-—38'8. If the carbon is uti- 
lised in these three changes in the relative proportions a, 6, and ¢ 
respectively, the complete process may be represented by the equa- 
tion (a+hb+c)C+a0,+2bH,O = (a + b — c)CO,+ 26H, + 2cCO + 
97°6a — 18°84 —38°8c. Only two of the quantities a, 5, and ¢ are 
independent. variables, and any desired values are readily repre- 
sented by means of triangular co-ordinates after the manner intro- 
duced by Gibbs. Any point in the diagram may be represented by 
the equation as above. The values of a, }, and ¢ can readily be 
determined from an analysis of the gas produced. The area of the 
triangle of reference is divided into two regions: (1) a region of 
combustion and gasification, and (2) a region of gas regeneration. 
Illustrations are given of the respective situations in these regions 
of the various technical gas mixtures. The author shows how iso- 
thermals or isocalorics are to be diagrammatically represented, and 
how an isocaloric solid may be constructed in any given case. The 
diagrams enable the thermo-chemical and volumetric characteristics 
of the process under any given circumstances to be readily ascer- 
tained, and to determine the effect of alteration of working on the 
course of the reactions, the coal consumed, the heating value of the 


gas obtained, etc. J. S. G. T. 


Critical Temperatures of Solution in Aniline of the 
Principal Hydrocarbons occurring in Light Petroleum. 
G. Cuavanne and L. J. Sion (Compt. rend., 1919, 168, 
1111—1114).—The temperature measured was in each case that 
above which the mixture of aniline and hydrocarbon was homo- 
geneous, no matter what its composition. The hydrocarbons 
examined were those occurring in light petroleum, b. p. below 150°. 
The straight chain aliphatic hydrocarbons had practically the same 
critical temperature of solution, 71°, regardless of their molecular 
weight. Similarly. the 8-methyl hydrocarbons all had a critical 
temperature of solution of about 74°. The cyclic hydrocarbons, 
cyclohexane, etc., had critical temperatures very much lower than 
those of the corresponding straight chain hydrocarbons, and again 
the substitution of a methyl group had a marked effect. For 
isomeric hydrocarbons, the critical temperatures and the densities 
varied in an inverse ratio. W. G. 
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Density and Temperature. W. Herz (Zeitsch. Hlektrochem., 
1919, 25, 145—-146).—A theoretical paper in which the change oj 
density in homologous series with temperature change is considered. 
It is shown that whilst the density of the members of homologous 
series at low and medium temperatures can show both a rising and 
a falling density with increasing number of carbon atoms, at high 
temperatures, near the critical point, the density increases regularly 
with increasing number of carbon atoms. The ratio of the densities 
of two members of an homologous series increases regularly with 
increasing temperature. J. F. 8. 


Regularities in the Magnitudes of Molecular Volumes. 
Fritz Epruraim and Epvuarp Micue (Helv. Chim. Acta, 1919, 2, 
266—276).—A further discussion on molecular volumes and the 
percentage contraction on the sum of the constituent atomic volumes 
(compare A., 1917, ii, 535). Tables are given showing the per- 
centage contraction, calculated according to the equation 
e=mol. vol. x 100/X at. vol., for compounds of the alkali metals 
with most of the atoms or radicles, F, Cl, Br, I, O, OH, SOQ,, SeO,, 
NO,, ClOs, ClO,, IO;, 10,, MnO,, the necessary data and the 
authorities being quoted in another summary. Comparing the 
compounds with a fixed negative part, the percentage contractions 
are very similar, the cesium haloids exhibiting the only abnormally 
great contractions. Comparing the various salts of one metal, 
however, great variations appear, fluorides showing contractions of 
about 62% and iodides about 30%. In spite of the uncertainty of 
much of the data, sufficient regularities are revealed to make it 
worth while to pursue such a line of inquiry further. J.C. W. 


Standard Substances for the Calibration of Viscometers. 
E. C. Binenam and R. F. Jackson (Bull. Bureau of Standards, 
U.S.A., 1918, 14, [1], 59—86).—As liquids of greater viscosity 
than water, solutions of sucrose and mixtures of ethyl alcohol and 
water are suitable and convenient for use in calibrating viscometers. 
The viscosities of ethyl alcohol—-water mixtures have been deter- 
mined by several observers, with fairly concordant results, but the 
accuracy of existing data relating to sucrose solutions has been 
questioned. In the present work, the viscosities of 20% and 40% 
solutions of sucrose (by weight) were determined at temperatures 
from 0° to 100°, and that of a 60% solution from 10° to 95°, with 
results generally somewhat higher than those obtained hitherto. 
Existing data relating to the viscosity of water were also reviewed 
and corrected, the viscosity and fluidity being calculated for every 
degree from 0° to 100°. In discussing the relative merits of abso- 
lute and specific units for expressing viscosity, the centipoise (cp., 
the one-hundredth part of the C.G.S. unit) is favourably con- 
sidered. By the use of this unit. the absolute and specific viscosi- 
ties of a liquid are practically the same, provided that water at 
20° be taken as the standard. The most probable value for the 


viscosity of water at 20° was found to be 1-005 ep. 
W. E. F. P. 
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Occlusion of Hydrogen by the Metallic Elements and 
its Relation to Magnetic Properties. Donatp P. Smirx (J. 
Physical Chem., 1919, 28, 186—202)—A theoretical paper in 
which the literature on the occlusion of hydrogen by metals is dis- 
cussed. It is shown that the alloys produced when hydrogen is 
occluded by metals are to be sharply distinguished from other types 
of binary hydrogen compounds (KH, SbHs;), and that these and 
the hydrogen-occluding metals occupy definite sharply divided 
regions of Werner's periodic table. The power of occluding 
hydrogen is compared with the magnetic properties of the metals, 
and it is shown that elements with a specific magnetic susceptibility 
greater than 0°9x10-° at the ordinary temperature occlude 
hydrogen strongly, whilst those with a smaller susceptibility do not 
occlude hydrogen. Possible exceptions to this generalisation are 
copper, rhodium, and thorium. Hence it is concluded that the 
capacity of a metal to occlude hydrogen in large amounts is 
restricted to those of strongly magnetic character. A fairly com- 
prehensive bibliography of the occlusion of hydrogen by metals is 
appended to the paper. J. F. 8. 


The Surface Condensation (Adsorption) of Water-vapour 
and Gases and the Errors in Weighing arising Therefrom. 
K. Scuerinea (Pharm. Weekblad, 1919, 56, 94—-107).—A review 
of the literature bearing on this subject. The author concludes 
that errors in weighing due to the true adsorption of water vapour 
or air on the surface of the most commonly occurring substances 


may be neglected. W.S. M. 


Adsorption of Electrolytes by Charcoal. Perrgr Rona and 
Leonor MicwaeE.is (Biochem, Zeitsch., 1919, 94, 240—260).—All 
salts, acids, and alkalis are adsorbed by charcoal, the anions and 
cations being adsorbed in equivalent amounts. Iodides, cyanides, 
and aluminium trichloride showed a slight difference in the adsorp- 
tion of anions and cations, which is apparently not due to the 
actual process of adsorption. The adsorbability of a salt is deter- 
mined by that of its component ions. Anions are adsorbed in the 
order SO,<HPO,, CI<Br<NO,<I<CNS<OH, and cations in 
the order K, Na, NH,<Ca, Mg<Zn<Cu<Al<H. A strongly 
adsorbable ion will supersede one possessing a lower adsorbability. 


J. C. D. 


Adsorption by Precipitates. I. Harry B. Weiser and 
J. L. Suerrick (J. Physical Chem., 1919, 28, 205—252).—The 
amount to which the following anions, chloride, bromide, iodide, 
chlorate, permanganate, nitrate, nitrite, cyanide, thiocyanate, ferro- 
cyanide, and ferricyanide, are adsorbed by barium sulphate has 
been determined. Barium sulphate was precipitated by mixing a 
solution of sodium sulphate with solutions of barium salts of the 
various acids yielding the above-named anions, and the precipitate 
analysed. One hundred gram-mols. of barium sulphate adsorb 
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0:056 equiv. ions, I’; 0°220, CNS’; 0°310, CN’; 0-831, Br’; 1:760, 
CV ; 2°695, Fe(CN),"'; 2°847, MnO,’; 5-837, ClO,'; 7-467, NO,’; 
8482, NO,/; 13°201, Fe(CN),'¥. In the case of the chlorate and 
permanganate ions, the adsorption is less when an excess of sodium 
sulphate is used in the precipitation. Changes in the conditions 
of precipitation affect the amount of adsorption, but not the order 
in which the ions are adsorbed. The observed order is not in 
accord with Schulze’s law, although the quadrivalent ferrocyanide 
ion is most strongly adsorbed; but there are four univalent ions 
more strongly adsorbed than the tervalent ferricyanide ion, and 
there is a wide variation in the amounts of univalent ions adsorbed. 
Determination of the order of the ions by direct analysis of the 
adsorbing phase is preferable to deducing the order from coagula- 
tion data, since the former method is superior in accuracy. It is 
probably inaccurate in any case to assume that the ion with the 
same charge as the colloidal particles has no effect in determining 
the critical coagulation of the colloid by electrolytes. It is more 
probable that the relatively small effect of the ion with the same 
charge as the colloid may be lost sight of altogether, because of 
the errors inherent in the experimental method. The order of 
adsorption of anions by barium sulphate is the reverse of that 
deduced from Hofmeister’s data (Beitr. chem. Physiol., 1904, 5, 
27) on the coagulation of albumin by electrolytes. The adsorption 
bv charcoal and hvdrated ferric oxide is more nearly what it is 
with barium sulphate. The adsorption for ions by a_ given 
adsorbent is controlled by the nature and valency of the ion. 
With ions of the same general character, the specific character of 
the adsorption is not very pronounced, and the valency factor pre- 
dominates. Thus nitrate and nitrite ions are adsorbed to nearly 
the same extent. and among the cyanogen derivatives the order 
Fe(CN),2¥>Fe(CN)J">CN’, CNS’ is observed. Nitrates are 
adsorbed more than chlorates 2nd chlorides, an observation in keep- 
ing with analytical practice. Colloidal solutions of barium sulphate 


are usually positive, due to strong preferential adsorption of harium 
ion. J. F. S. 


The Congo Dyes and Adsorption as the Preliminary 
Phase of Chemical Union. E. Wepexinp and H. RaeErnsotpt 
(Ber., 1919, 52, [B], 1013—1021. Compare Wedekind and Rhein- 
boldt, A., 1914, ii, 626).—The behaviour of the blue solution 
obtained by treating Congo-red with acids towards various colloids 
has been examined; it is found that acid gels which are free from 
electrolytes (silicic acid, metastannic acid, titanic acid, tungstiec 
acid, molybdie acid, vanadic acid) do not adsorb the Congo-dye acid 
and do not cause any change in colour on heating; basic gels, on 
the other hand (oxides of zirconium, thorium, aluminium, 
lanthanum, zine. glucinum, iron. and chromium), adsorb the dye 
acid and. when heated, assume the red colour which is character- 
istic of the salts. Tt anpears probable that the Congo-acid belongs 
to the weakest class of acids, and that aqueous solutions of Congo- 
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red, in consequence of hydrolysis, always contain a greater or less 
amount of the red, azoid, free Congo-acid, which is transformed 
by hydrogen ions into the blue, insoluble isomeride. The adsorp- 
tion of the Congo-acid is attributed to the formation of a primary 
adsorption compound of the free blue acid, which when warmed 
or preserved becomes converted (probably through the red acid) 
into a complex salt of acid and base. The phenomenon thus gives 
an experimental confirmation of the hypothesis that, particularly 
in heterogeneous systems, chemical action is preceded by the pro- 
duction of an adsorption compound. 

Similar behaviour is observed with other dyes, such as benzo- 
purpurin 4B, benzopurpurin 10B, naphthalene-red, benzo-orange R, 
Congo-corinth G, and Congo-corinth B. H. W. 


Osmotic Pressures Derived from Vapour Pressure 
Measurements: Aqueous Solutions of Cane-sugar and 
Methyl Glucoside. Tue Ear. or Berkevry, Ernacp G. J. Harr- 
Ley, and C. V. Burton (/hil. Trans., 1919, [4], 218, 295—349).— 
The compressibility of solutions of sucrose and a-methyl glucoside 
has been determined in a series of concentrations at the tempera- 
tures 0° and 30°. In general, the method and apparatus adopted 
is similar to that used in the case of calcium ferrocyanide (A., 
1909, ii, 126). The glass containing tubes, previously used, are, 
however, replaced by metal tubes fitted with a number of plate- 
glass windows, and the piezometer is divided into two limbs, thus 
providing for more rapid temperature adjustment. The apparatus 
was tested with water and mercury, and for these substances the 
following results were obtained: mercury, at 0°, mean relative 
coefficient of compressibility between 1—101 atms., 0°169x 10-5; 
at 1°8°, mean relative coefficient between 1—110 atms., 0°171 x 10-5; 
at 29-5°, mean relative coefficient between 8—150 atms., 
0165 =x 10-5. Water at 0°12°, absolute coefficient of compressi- 
bility between 17—48 atms., 5°085x10-5; at 30°01°, absolute 
coefficient between 17—48 atms., 4°458x10-5. In the case of 
sucrose at 0°, compressibility coefficients were obtained ranging 
from 4°391 x 10-5 for a solution containing 180 grams of sucrose 
per litre over the pressure range 0—20 atms., to 2°235 x 10-5 for a 
solution of 215°4 grams of sucrose in 100 grams of water over the 
pressure range 10—-27 atms. At 30°, values were obtained varying 
from 3°335 x 10-5 for a solution of 420 grams of sucrose per litre 
over the pressure range 0—27 atms. to 2°205x 10-5 for a solution 
of 243 grams of sucrose in 100 grams of water over the pressure 
range 88—116 atms. In the case of a-methyl glucoside at 0°, a 
solution of 23 grams in 100 grams of water gave the coefficient 
4078 x 10-5 over the pressure range 17—48 atms,, and a solution 
of 92 grams in 100 grams of water gave the coefficient 2°893 over 
the pressure range 0—44 atms. At 30°, for the same solutions, the 
values 3-848 x 10-5 over the range 20—-31 atms. and 2°979 x 10-5 
over the range 24—-75 atms. were found respectively. Vapour- 
pressure determinations of solutions of sucrose, a-methyl glucoside, 
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and sulphuric acid have been made at 0° and 30° in an apparatus 
previously described (A., 1906, ii, 599). The possible sources of 
error in the method of determination are discussed at some length, 
and in the actual experiments these are avoided or corrected in 
the results. Very full tabulated results are given for the three 
substances measured, and from the results the osmotic pressure is 
calculated and compared with the experimentally determined value. 
The calculations are made by means of the expression 

P=log.[ly/l,;— (lg/4,—1)m9/B| x RT/s, 
where P is the osmotic pressure, s is the mean specific volume over 
the range 1—(1+/), 1, and J, the loss of weight of the solution 
and solvent respectively, p,; and p) the corresponding vapour densi- 
ties, +, and m, the corresponding vapour pressures, B the baro- 
metric pressure, 7, and m,' the observed vapour pressures, and 
[4/21 — (49/2, —1)29/B] = po/p1 = %o'/™,. The values previously 
published for calcium ferrocyanide (loc. cit.) are recalculated to 
allow for the “Burton correction,’ that the volume of the air 
entering the liquid is slightly different from that leaving it. 

J. F. 8. 


The Experimental Investigation of Crystal Structure 
by means of X-Rays. R. Gross (Jakrb. Radioaktiv. Elektronik, 
1918, 15, 305—329).—A useful account is given of the methods 
which have been developed for investigating crystal structure by 
means of Réntgen rays. The methods described are the Bragg 
reflexion method, the Laue photographic method, and the Debye- 
Scherrer method, by means of which a crystalline powder can be 
examined in place of a well-developed crystal. The results which 
have been obtained by the last method are particularly important, 
as they show that substances formerly considered to be amorphous 
are in reality crystalline. Thus it was found that soot has essenti- 
ally the same structure as graphite, and it becomes necessary to 
revise our opinions of the solid state. Probably there are no true 
amorphous solids, only crystals and liquids with varying degrees 
of viscosity up to the high viscosity of the glasses. E. H. R. 


Kineto-electro-magnetic Theory of Crystals. J. Brcken- 
Kamp (Verh. Physik. Med. Ges. Wiirzburg, 1918, 45, 135—163; 
from Chem. Zentr., 1919, i, 273).—The previously described models 
of the constitution of the atom are reviewed and Bohr’s theory is 
extended. The helium atom must consist of four positive nuclei 
which, by reason of mutual repulsion, occupy the corners of 4 
regular tetrahedron. If each tetrahedron face contains the path 
of an electron, the four normals constitute magnetic axes which 
form an astatic system, that is, one in which no external magnetic 
action is exhibited at a distance. The atom itself is electrically 
neutralised. The lines connecting the centres of gravity of atoms 
united by valencies form polar electric axes. In a homogeneous 
regular crystal, the chemical molecules appear to be invariably 
arranged in a four-fold cubic lattice, the latter consisting of four 
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interlocked simple cubic lattices. In each of these, the electric 
axes Of all molecules are directed towards similar tetrahedra 
normals. In homogeneous regular crystals, therefore, the electric 
axes of the chemical molecules form an astatic system. The crystal- 
line metals, copper, silver, and gold, as well as lead and aluminium, 
have, accordingly, monoatomic molecules, crystalline carbon a 
diatomic molecule, since in the first cases the atoms are arranged 
in one, in the second instance in two, four-fold cubic lattices. 
According to this hypothesis, arsenic, antimony, bismuth, and 
tungsten have tetra-atomic molecules in the crystalline state. In 
other crystals, the astatic system may be built in two ways (two 
parallel and opposite axes or two axes intersecting at 120°), or in 
accordance with the four directions of the tetrahedra normals. 
This theory differs from that of Bohr, since the valency is regarded 
from a uniform principle, the astatic arrangement of the paths of 
the electron, and Bohr’s axioms are deduced from general or 
electromagnetic laws. H. 


Recrystallisation in Metals. G, Tammann (Nachr. K. Ges. 
Wiss. Géttingen, 1918, 1—11; from Chem. Zentr., 1919, i, 321—322. 
Compare A., 1918, ii, 447).—During the cold working of metallic 
castings, planes are developed in the crystallites in which the 
neighbouring portions of the crystallite displace one another. In 
this manner, a fluid structure is attained which greatly affects the 
properties of the casting, particularly with regard to elasticity. 
The original structure returns on heating, and also the original 
properties. The cause of recrystallisation lies in the formation of 
minute new crystallites in the débris of the crystallites of the cold- 
worked metal; these increase very slowly at the temperature of 
actual commencement of the process, but with increasing rapidity 
as the temperature rises. If the temperature is increased in steps, 
each increase is accompanied by enlargement of the granules, which 
speedily ceases, but recommences with each new rise in tempera- 
ture. An attempt is made to explain the phenomena of recrystal- 
lisation on the following lines. Two crystals in contact can only 
be in equilibrium with one another when crystallographically- 
equivalent lattice planes of both crystals lie in one plane at the 
surface of contact; the two space lattices must either form a single 
lattice or the plane of contact must be a twin plane. The two 
lattices must occupy a definite position with respect to one another. 
If one or other of these conditions is not fulfilled, new net planes 
of intermediate orientation are formed at the plane of contact 
(that is, recrystallisation begins) as soon as the temperature is raised 
sufficiently for appreciable change in position of the atoms or mole- 
cules in the lattice to occur. Since it is highly improbable that 
the contact of two crystals will occur in such a manner that a net 
plane of each crystal lies in one plane, recrystallisation will almost 
always take place at the meeting point of two crystallites. Twin 
formation shows that the contact of two crystals in a common plane 
of symmetry does not disturb the equilibrium. In twin formation, 
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the plane is not formed by the accidental meeting of two growing 
crystals, but is due to the growth of each. Twin crystals may con- 
sequently be expected to be frequently formed during recrystallisa- 
tion, but the degree will vary with different metals. 
Recrystallisation commences with tin after half an hour's heat- 
ing at 45°; at 150°, the new particles are still relatively small. 
Lead behaves very similarly. With zinc, recrystallisation is dis- 
tinctly evidenced at 75° by the formation of relatively large crystal- 
lites; the size of the latter decreases with increase of temperature 
up to 250°, and then increases, slowly at first, more rapidly from 
350°. The particles are smallest between 150° and 300°. For 
aluminium, the minimum occurs between 300° and 500°. Observa- 
tions are also recorded on rolled copper and impure tin. The 
unusually marked dependence of the size of the particles after 
recrystallisation on the degree of deformation of iron is readily 
interpreted by the author’s hypothesis. H. W. 


Eutexis and Dilute Solutions. As. Corson (Compt. rend., 
1919, 168, 942-944. Compare this vol., ii, 186).—-Starting with 
the law of solubility (1), 4252=7(l'+e€)¢dC/dT, the volume |’ of 
the solvent, which contains 1 mol. of the solute in saturated solu- 
tion, increases with cooling when Z>0. It attains a minimum 
when Z changes sign. At the eutectic point, it reaches a maximum, 
where it remains constant, and at the same time 7' and ( remain 
constant. In other words, the solution maintains a constant com- 
position, which is the same as that of the solid deposited. If to 
such a solution at a temperature equal or inferior to the eutectic 
temperature, 7'¢, some of the solvent in the solid state is added, it 
remains in that form until the temperature rises above Ze. The 
solubility of the solvent in the solution may be expressed by (2) 
425L'=T(V'+e')i!dC'/dT, and dC'/dT=—dC/dT. In other 
words, equation (1) gives the saturation of a substance A in a 
substance B, whilst equation (2) is relative to the saturation of B 


in A. The point of intersection of the two curves gives the eutectic 
point. W. G. 


Estimation of the Size and Internal Structure of Colloidal 
Particles by Means of Rontgen Rays. P. Scuerrer (Nachr. 
Ges. Wiss. Géttingen, 1918, 96—100; from Chem. Zentr., 1919, 
i, 322—-323)—-The method of Debye and Scherrer (Physikal. 
Zeitsch., 1916, 17, 277) has been applied to the determination of 
the size and structure of typical organic and inorganic colloids. 
Two cases are possible, depending on the presence or absence of 
crystalline structure in the single colloid particle. In the former 
case, numerous interference figures are to be expected in the 
Réntgen photographs arranged in a manner characteristic of the 
space lattice. The position of the interference figures does not 
depend on the magnitude of the single crystals, but on its breadth. 
In the absence of crystalline structure, one or two very flat maxima 
in the region of the incident Réntgen ray are to be expected, and 
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it is then difficult to deduce evidence as to the internal arrange- 
ment of the atoms. Silver and gold particles are found to be 
crystalline and to show precisely the same space lattice as the 
macroscopic gold crystals. The size of the particles agrees with 
that found by other methods. Even in the smallest gold particles, 
which are much too small to be observed with the ultramicroscope, 
the characteristic space lattice is observed. Old specimens of silicic 
acid and stannic acid gels exhibit well-marked crystalline inter- 
ference figures in addition to the characteristics of amorphous sub- 
stances, and probably represent substances which are at the point of 
erystallising. Typical organic colloids (albumin, gelatin, casein, 
cellulose, starch, etc.) appear to be amorphous; the colloid particles 
therefore probably consist of individual molecules or of groups of 
irregularly orientated molecules. H. W. 


Colour of Colloids. III. and IV. Wiper D. Bancrort (J. 
Physical Chem., 1919, 23, 154—185, 253-282. Compare this vol., 
ii, 102, 187).—Theoretical papers in which the discussion com- 
menced in the previous papers is continued. III deals with the 
effects produced by reflection from natural objects and its influence 
on visibility. In IV the influence of interference and diffraction 
of light is considered. J. F.S. 


Influence of Substitution in the Components of Binary 
Solutions Equilibria. XVII. Binary Solutions Equilibria 
of Diphenylamine with Phenols and their Derivatives. . 
Ropert KremMann and Rupoir Scuapincer (JMonatsh., 1919, 40, 
33—56. Compare A., 1918, ii, 68, 69; this vol., ii, 15, 55, 143).— 
Melting-point curves have been constructed for the binary systems 
formed between diphenylamine on the one hand and a-naphthol, 
8-naphthol, pyrogallol, or one of the three dihydroxybenzenes on 
the other. In no case is a compound formed between the com- 
ponents, but only simple eutectics. This is attributed to steric 
influences and to a diminution of the heteropolarity. The three 
binary systems formed between diphenylamine and the three nitro- 
phenols also yield only simple eutectics and no compounds. Picric 
acid and diphenylamine form an equimolecular compound. 


J. F. 8. 


Influence of Substitution in the Components of Binary 
Solutions Equilibria. XVIII. Binary Solutions Equilibria 
between Nitrosodimethylaniline and some Amines. Rosert 
Kremann and Ortro Wik (Monatsh., 1919, 40, 57—-79. Compare 
preceding abstract).—Melting-point curves have been constructed 
for the binary mixtures formed between nitrosodimethylaniline and 
anaphthylamine, the three phenylenediamines, acetamide, benz- 
amide, pyridine, quinoline, and acridine. It is shown that a com- 
pound, m. p. 84°, is formed between two molecules of nitroso- 
dimethylaniline ard one molecule of a-naphthylamine ; m-phenylene- 
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diamine and p-phenylenediamine each form compounds with two 
molecules of nitrosodimethylaniline, whilst ophenylenediamine 
forms an equimolecular compound, m. p. 99°. Two molecules of 
nitrosodimethylaniline form compounds with one molecule of acet- 
amide and benzamide respectively. One molecule of nitroso- 
dimethylaniline combines with four molecules of pyridine, m. p. 
4°3°, whilst in the case of acridine, three compounds were formed 
consisting of nitroso-compound and acridine in the molecular ratios 
2:1, 3:2, and 1:1. In the case of quinoline, no compounds are 
indicated. J. F. 8. 


Investigations on Carbonate- and Chloride-Fusions. Pau. 
Nicci (Zeitsch. anorg. Chem., 1919, 106, 126—142).—The 
equilibrium conditions in the system Na,O-K,O-—CaO-CO, have 
been studied between 600° and 1000° in an atmosphere of carbon 
dioxide at atmospheric pressure. The two binary systems 
Na,CO,—CaCO, and K,CO,-CaCO, have previously been dealt with 
(A., 1916, ii, 211). The other binary system has now been studied. 
Sodium and potassium carbonates form a continuous series of mixed 
crystals, the minimum point on the curve lying at 712° with about 
46 mol. % of potassium carbonate. Mixtures of sodium and potass- 
ium carbonates containing 50 mol. % of calcium carbonate behave 
as binary mixtures of the two double salts Na,Ca(CO,), and 
K,Ca(CO;). below 850°, but above this temperature the salts 
readily lose carbon dioxide. The double salts form a continuous 
series of mixed crystals. Mixtures of the three carbonates con- 
taining less than 50 mol. % of calcium carbonate behave up to 900° 
under one atmosphere of carbon dioxide as a ternary system. The 
equilibrium diagram is given in the form of a triangle with the 
three simple carbonates as the corner constituents. 

In the course of the investigation of the system Na,Cl,—Na,CO,- 
CaCO,-CaCl,, two binary systems have been examined. The ex- 
amination of the system CaCl,—CaCO, offers great experimental 
difficulties. With a large proportion of calcium carbonate, the 
melts become very viscous at about 700°, and the cooling effects are 
uncertain. Sometimes, just previous to crystallisation, an emulsion 
appears to be formed. Formation of oxychloride is almost un- 
avoidable. With 30 mol. % of calcium carbonate, there is a eutectic 
at about 622°. The system Na,Cl,—Na,CO, has a eutectic point at 
640°. The examination of the ternary system Na,Cl,—Na,CO,- 
CaCO, also offered difficulties on account of the viscous nature of 
the melts and of the small thermal effects. Two characteristic 
arrest points were found, at 690° and 640°. The results are shown 
on a triangular diagram with Na,Cl., Na,CO,, and CaCO, as the 
corner constituents. The petrological significance of the results of 
the investigations is discussed. E. H. R. 


The Propagation of Flame in Mixtures of Acetylene 
and Air. Watrer Mason and Ricwarp VERNON WHEELER 
(T., 1919, 115, 578—587). 
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Calculation of Temperatures of Explosion. A. V. Brom 
(Z. ges. Schiess. wu. Sprengstoffw., 1916, 11, 219—221; from Chem. 
Zentr., 1919, i, 268)—-The maximum temperature obtained during 
explosion may be calculated from the formula: (1) dQ=C’ . dt, 
where @ is the heat of combustion and is determined calorimetric- 
ally or calculated from thermochemical data, and C’ the true 
molecular specific heat at constant volume. From the values for 
the specific heat of polyatomic gases obtained during recent years 
(the calculations of temperature, particularly for triatomic gases 
and the older linear formule, are useless), the following functions 
(2) for C’ are obtained: H,, C’=4-70+0°90 x 10-8¢; O,, No, CO, 
0’ =4:90 + 0-90 x 10-8; CO,, C’=7'98+2°44x10-%; H,O, C’= 
3°84+4°68x10-%. C’=a+ft+yt?+5t8+ ... (The tempera- 
ture-coefficients express the mobility of the atoms in the molecule.) 
Using the general expression C’=¢(t)=a+8t, and substituting in 
equation (1), the formula dQ=(a+t)dt is obtained, which, on 
integration, becomes Q=at+(B/2)#® (3). If the relative quanti- 
ties of gases formed by explosion are [H], [N], [0], [CO], [CO.], 
and [H,O], the following coefficients are derived from formula (2): 


a =4°70[H] + 4-90{[N] + [0]+[CO]} + 7°98[CO,] + 3-84[H,01], 
B=0°9{{H] +[0]+[N]+[CO]} + 2-44[CO,] + 4-68[H,0] . 10-8. 


The temperature of explosion may then be calculated by sub- 
stituting these coefficients in equation (3). H. W. 


The Determination of the Temperatures Reached in 
Explosive Reactions. Henri Muraour (Compt. rend., 1919, 
168, 995—997).—The two indirect methods commonly used for 
evaluating the temperatures reached in explosive reactions require 
the assumption of the composition of the gas at the moment of the 
explosion, and according as it is assumed that methane exists 
at the moment of the explosion or that it is formed during the 
cooling, so wide differences in temperature may be obtained. 

Working with powders, which gave gases rich in methane, and 
using an “erosion” bomb with sudden liberation of the gases, the 
author finds that the greater part, if not the whole, of the methane 
contained in the products of combustion of powders is formed 
during the period of cooling. Thus, then, in calculating the 
temperatures of explosion, the most accurate results will be obtained 
by reverting the whole of the methane to CO+H,. As a result 
of this, it is shown that the temperature of explosion of powders 
does not increase when the density of the charge is increased. 


W. G. 


The Thermal Decomposition of Phosphine. Max Travurz 
and Drvacar S. BHannarKar (Zeitsch. anorg. Chem., 1919, 106, 
95—125).—The rate of decomposition of phosphine into phosphorus 
and hydrogen has been measured manometrically in a porcelain 
vessel at temperatures between 845° and 956°. Above the latter 
temperature, the decomposition is too rapid for measurement. The 
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reaction is of the first order, and is the first example of a gas reac- 
tion of this order to be recorded. Only above 945°, however, is 
the reaction uninfluenced by the walls of the vessel, and therefore 
a pure gas reaction. Above this temperature, the temperature- 
coefficient is about 1°8, but below 945° it sinks rapidly, owing to 
the growing predominance of the surface reaction. By means of 
the theory of gas reactions, the “heat of activation” and the size 
of the phosphine molecule are calculated. From the value of the 
former quantity, it is calculated that the limit of photosensitive- 
ness for phosphine, apart from the infra-red, lies at about 329 pw. 
This research provides the first experimental proof of the theory 
of gas reactions (A., 1918, ii, 151). and also confirms the opinion 
that a gas reaction can be freed entirely from the influence of the 
surface of the reaction vessel if the temperature be raised sufficiently 
high. 

The reaction appears to be retarded by water vapour and 
accelerated by copper, but the differences observed scarcely fall 
outside the limits of error of the experiments. E. H. R. 


Catalysis. XI. The Le Chatelier-Braun Principle from 
the Point of View of the Radiation Hypothesis. Wii™ 
Cupmorre McCutracn Lewts (T., 1919, 115, 710—712). 


The Atomic Ether, Hydrogen Atom, and Planck's 
Energy Ouantum. L. Zennper (Ber. Deut. physikal. Ges., 1919, 
21, 118—125).—A theoretical paper in which the author puts for- 
ward a theory of an atomic ether. This substance is supposed to 
be made up of spherical ether atoms which are very small in com- 
parison with atoms of matter; thev are completely elastic, and 
move with a velocity comparable with that of light. A sheath of 
ether atoms surrounds every material atom and molecule, and all 
matter is pervious to ether atoms. so that there is no such state as 
an ether vacuum. The author is of opinion that differences in 
velocity of ether atoms constitute many of the physical phenomena: 
for example, electricity is nothing but the heat of the ether, and 
light, percussion of the ether. The electron is made up of a definite 
number of ether atoms with an increased heat content. The 
increase of mass of an electron with increase in velocity is attributed 
to the carrying of more ether atoms by the electron. This theory 
is examined in connexion with several physical laws, and found not 
to be at variance with them. The hydrogen atom is supposed to 
be spherical, made up of a perfectly elastic nucleus surrounded by 
an imperfectly elastic ether sheath. J. F. 8. 


Mechanical Philosophy and Surface Tension. [rep G. 
Epwarps (Chem. News, 1919, 118, 270—271).—A theoretical 
paper in which it is shown that the difference in thermal energy 
of an electron inside a liquid and a free electron may be measured 
by the relative energies of the positive ether atom. The energy of 
the positive atom of free ether is 1058 erg., and may be calculated 
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- the equations U = 3pv=3(5175 x 10”)(1:39x10-") C.G4.S., 

= 4mC?=0°4C? x 10-4 ‘ (.G.8. From these formule, the velocity 
O) of the ether atom is found to be 5:193x10', or 3,/3x 10” 
em./sec. This value is /3 times the radiation velocity, that is, 
tan 60° times the radiation velocity, thus proving that the path of 
the ether atom coincides with the four edges of a regular tetra- 
hedron. This completes the theory of an atomic ether, previously 
published (bid., 1919, 118, 183), and shows that the atom does 
not reciprocate in a rectilinear path, which would be the hypo- 
thetical alternative motion in a dodecahedral formation with double 
plena. In dilute solution, the intrinsic molecular pressure of water 
is found to be 4°51119 x 101 dynes, which is about forty-one times 
larger than the generally accepted estimate. This intrinsic pressure 
can be exactly determined from the heat of neutralisation, so that 
the unknown term dp/dT of the Clausius equation (dp/dT= 
L/(T[v.—%,]) can be calculated. Further, if the Eédtvos formula 
is accepted, the surface tension of a single molecule is obtainable 
with the weight of the molecule or molecular aggregate, and as 
the periodic specific volumes and periodic specific entropies of the 
elements are measurable, they can all be shown to be functions of 
the atomic shapes, which recur in accordance with the periodic 
system when the chemical atoms are assumed to be built up 
symmetrically with the ether atom as the tetrahedral unit. 

J. F. S. 


Theory of Allotropy: Allotropes and Allotropoids. 
Maurice Coprsarow (Chem. News, 1919, 118, 265—266).—Allo- 
tropy is defined as the capacity of an element to exist in forms 
differing in the mode of their intramolecular linking; it is to be 
regarded as a function of the valency. From this definition, it 
becomes possible to deduce the number of allotropes of a given 
element. Univalent elements can exist in only one allotropic 
modification, bivalent elements in two forms: (a) as a molecular 
structure in which both valencies of the elements are fixed, () as 
a molecular structure in which some valencies are free. In the 
case of tervalent elements, two allotropes are possible: (a) a 
saturated molecular structure in which all valencies are fixed, 
(>) an unsaturated molecular structure in which some valencies 
are free. Quadri-, quinqui-, and other multi-valent elements may 
exist in three allotropic modifications: (a) a rigid molecular form 
in which all valencies are fixed, (4) a rigid molecular form in which 
some valencies are free, and (c) a non-rigid molecular form in which 
some valencies are free. It thus follows that valency and the 
saturation or fixation of the atoms. and not the number of atoms, 
play the predominant part in the determination of allotropes, and 
consequently allotropy becomes the capacity of an element to exist 
in forms differing in the mode of their intramolecular structure. 
Molecular forms differing in the number of atoms or the distribu- 
tion of linkings, but all belonging to the same type of linking, can 
be termed allotropoids. These molecular forms serve as the transi- 
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tion stage between polymorphism and allotropy, and can be com. 
pared with cryptoisomeric substances. J. F.S. 


The Hollandus Writings : a Forgery in the Second Half 
of the Sixteenth Century. Pauit Dieraarr (Chem. Zeit., 1919, 
43, 201).—A reasoned statement showing that the works attributed 
to Isaak and Johann Isaak, of Holland, are forgeries of a date 
somewhere in the second half of the sixteenth century. J. F.S. 


The Death of Scheele. Luciano P. J. Pater (Anal. Soc. 
Quim, Argentina, 1919, 7, 44—48).—The author directs attention 
to an error widely disseminated in chemical and toxicological litera- 
ture that Scheele died from the effects of the inhalation of 
hydrogen cyanide, which he discovered. The error seems to have 
arisen from the confusion of the following facts. In 1775 Scheele 
discovered hydrogen arsenide, and in 1782 hydrogen cyanide. In 
1813 the toxicity of the latter gas was demonstrated by Gehlen, also 
a Swede, who died in 1815 from the effects of poisoning with 
hydrogen arsenide. Scheele died in 1786 of phthisis. W. 8S. M. 


Loosening of Fixed Glass Parts (Stopcocks, etc.) by 
means of Hydrogen Peroxide. Scuwarze (Miinch. Med. Woch., 
1918, 65, 1327; from Chem. Zentr., 1919, ii, 83).—Glass stoppers, 
stopcocks, etc., which have become fixed may be loosened by 
immersion in undiluted hydrogen peroxide solution. a. Ww. 


Device for Removing Plugs from Stopcocks. Vernon C. 
Auuison (J. Ind. Eng. Chem., 1919, 11, 468).—The apparatus 
consists of a wooden vice, one jaw of which is hollowed so that it 
fits over the handle and presses against the wide end of the barrel 
of the tap, whilst the other jaw carries a pin, by means of which 
a steady pressure can be exerted against the narrow end of the 
tap. Almost any tap which has “stuck” can be loosened by using 
this vice. W. P. §. 


Inorganic Chemistry. 


The Systems Chlorine, Hypochlorous Acid, Sodium 
Hypochlorite. pe Mauiman (Compt. rend., 1919, 168, 1114—1117). 
—To determine the amounts of free chlorine z, chlorine as hypo- 
chlorous acid y, and chlorine as sodium hypochlorite z, in an 
aqueous solution containing chlorine in the three forms, the follow- 
ing process is recommended. The total active chlorine, a, is first 
determined, giving 7+ 2y+2z=a, and if this is determined iodo- 
metrically, the mixture with potassium iodide being acidified with 
a known volume of W/5-hydrochloric acid, then the loss in acidity, 
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B, may be subsequently determined, and expressed in terms of 
chlorine gives y+2z=8. If, now, air is bubbled through a given 
volume of the original solution for five minutes, the whole of the 
free chlorine is removed, and may be estimated iodometrically, 
giving z, and thus the three unknowns may be determined. If 
sodium chloride is present, the value for z is slightly too high, a 
portion of the chlorine present as hypochlorous acid being carried 
over. As a result of numerous experiments, the author concludes 
that when chlorine, hypochlorous acid, and sodium hypochlorite 
in aqueous solution are mixed, there is produced, in reality, the 
reversible reaction Cl, + NaOCl+H,O — 2HCIO+NaCl. W. G. 


Existence of Polythionic Chlorides in Solutions of 
Sulphur in Sulphur Monochloride. G. Bruni and M. Amapori 
(Atti R. Accad. Lincet, 1919, [v], 28, i, 217—228).—The cryoscopic 
behaviour of sulphur monochloride in bromoform solution corre- 
sponds with the formula 8,Cl,. A mixture of sulphur monochloride 
and sulphur depresses the freezing point of bromoform by an 
amount less than the sum of the depressions produced by the two 
solutes taken separately. The conclusion is drawn that such a 
solution contains polythionic chlorides in equilibrium with their 
components, the divergence of the actual from the calculated 
depression indicating approximately the formula of the complex 
chloride. In bromoform solution, the highest such complex com- 
pound definitely known to be present is the tetrathionic chloride, 


8,Cl,, but chlorides richer in sulphur probably exist in solutions of 
sulphur in the monochloride. To the presence of these polythionic 
chlorides are due the formation of polythio-derivatives by the 
action, substitutive in character, of sulphur monochloride on organic 
substances, and also the fact that, in the cold vulcanisation of 
caoutchouc by means of sulphur monochloride, products may be 
formed containing sulphur in excess of the ratio S:Cl. T. H. P. 


The System SiO,. A. Smits and K, Enpew (Zeitsch. anorg. 
Chem., 1919, 106, 143—148).—In an earlier paper (A., 1913, 
ii, 318), an attempt was made to explain the system SiO, in terms 
of the authors’ theory of allotropy, two pseudo-components being 
assumed. To account for a metastable transition point, however, 
the system must be at least ternary, and consequently the solution 
put forward in the earlier paper is incorrect. An assumption of 
three pseudo-components is now made, of which two are assumed 
to be in a state of invariable equilibrium, and are treated in the 
equilibrium diagram as one component. The discussion is limited 
to the a- and B-crystobalite portion of the system, and does not 
deal with tridymite. E. H. R. 


Limits of Formation of Mixed Crystals between 
Potassium Chloride and Sodium Chloride. R. Nackrn 
(Sitzungsber. K. Akad. Wiss. Berlin, 1918, 192—200; from 
Chem. Zentr., 1919, i, 77. Compare Kurnakov and Shemtschushni, 
A., 1906, ii, 443).—The experiments were undertaken with the 
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object of investigating the separation curve with greater accuracy 
than has yet been possible with cooling curves, which can show 
considerable inaccuracies due to the tardiness with which equil- 
ibrium is established in the solid phase. The method adopted was 
that of Day and Sosman (A., 1911, ii, 496), and the regioa of 
existence of mixed crystals was found to be considerably smaller 
than has been previously assumed. The critical separation tempera- 
ture hes slightly below 500° (according to previous determinations, 
373—405°), the composition of the maximum at about 65 mol. % 
NaCl. In a mixture of the two components, pure sodium chloride 
appears to be stable below 300°, pure potassium chloride slightly 
below 250°. 

Investigation of the various mixtures was carried out by the 
aid of their refractive indices, using suitable mixtures of liquids; 
the latter were made up from eugenol with either oil of cinnamon 
or sandal-wood oil or Bergamot oil. H. W. 


Rearrangement of Acid Salts of Dibasic Acids in Aqueous 
Solutions into Normal (Neutral) Salts and Free Acids. Il. 
Tu. SapaLirscnka (Ser., 1919, 5%, |B), 567—584. Compare A., 
1917, i, 699, 70U).—Some further experiments of a more exact 
nature are described, demonstrating that acid salts of dibasic acids 
exist in solution to a greater or less extent as a mixture of normal 
salts and free acids. 

I. Dialysis of Aqueous Solutions.—The diffusates of solutions of 
sodium and potassium hydrogen sulphates contain quantities of 
free sulphuric acid which indicate that about 43% or 28°3% 
respectively of the acid salts have been transformed in solution 
into mixtures of free acid and normal salts. Similarly, the diffusate 
of potassium hydrogen camphorate contains an excess of the normal 
salt, the free acid being so slightly dissociated that it cannot diffuse 
so rapidly as its ion. 

Il. Crystallisation.—A 32% solution of potassium hydrogen 
sulphate, left at 5—10° for a few days, deposits neutral crystals. 
A 50% solution of sodium hydrogen sulphate (salt to water, 1:1), 
left at 5—10°, gives crystals consisting of Na,SO, 91°754%, 
NaHSO, 5°867%, H,O 2°38%. A solution of potassium hydrogen 
camphorate, made by dissolving 5 grams of the acid in 250 c.c. of 
0'1N-potassium hydroxide and evaporating to 180 c.c., deposits 
pure camphoric acid on cooling. 

III. Precipitation with Alcohol.—A solution of sodium hydrogen 
sulphate (20 grams=17°506 grams of NaHSQ,, in 50 c.c.), mixed 
with alcohol until a turbidity just appears (200 c.c.), gives a pre 
cipitate, during two days, of pure sodium sulphate, leaving only 
4°2% of the acid salt in solution. The alcohol may be recovered 
easily. (Compare the experiment with the potassium salt, Joc. 
cit.) 

IV. Extraction of the Acid [Organic] with Ether.—Quantitative 
experiments with the camphorate are described (Joc. cit.). 

J.C. W. 
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Electrolytic Dissociation of Sodium J[Iodide. Bror 
HotmBErG (Svensk. Kem. Tidskr., 1918, pp. 6; from Chem. Zentr., 
1919, i, 211).—The author finds that the law of mass action is 
strictly applicable to the ionic dissociation of sodium and potassium 
iodides at concentrations from 1V to 0°05. The method of ex- 
periment is based on the fact that the velocity ot racemisation of 
Liodosuccinic acid is dependent on the concentration of iodine ions 
in the solution. H. W. 


New Method for the Preparation of Ammonium Iodide. 
E. Rupp (Apoth. Zeit., 1918, 33, 406, 473; from Chem. Zentr., 
1919, i, 10. Compare Brocksmit, A., 1918, ii, 16).—The following 
is the most suitable method of preparing ammonium iodide from 
ammonia and iodine in the presence of hydrogen peroxide. 
Powdered iodine (10 parts) is shaken with official hydrogen peroxide 
solution (60 parts) and gradually treated with ammonia solution 
(30 parts), when the iodine passes into solution. If necessary, 
hydrogen peroxide is added drop by drop until further evolution 
of gas does not occur and the solution is pale yellow in colour. The 
filtered solution is warmed on the water-bath, when it becomes 
colourless; after evaporation, the salt is rubbed with a small 
quantity of ammonia and dried. H. W. 


Ammonium Silicate. II. Ammonia and Silicoformic 
Acid |Dioxodisiloxane]. Koperr Scuwarz (Ber., 1919, 52, |B}, 
601—606. Compare A., 1917, ii, 31).—In the experiments on the 
solubility of silicic acid in ammonia solutions described previously, 
it was doubtful whether neutralisation or merely the production 
of a colloidal solution had occurred. It is now shown that 
dioxodisiloxane, made by leading trichloromonosilane vapour into 
water, reacts with ammouia solution just as it does with potassium 
or sodium hydroxide, that is, according to the equation Si,H,O;+ 
4NH,-OH = 2(NH,),Si0,+ 2H,+H,O. The reaction is completed 
in about twenty minutes, and most of the silica, with which speci- 
mens of dioxodisiloxane are usually contaminated, remains as a 


precipitate. J. C. W. 


Influence of Different Ammonium Salts on the Precipita- 
tion of Magnesium Hydroxide. LE. Brunner (Helv. Chim. 
Acta, 1919, 2, 277—-279).—If the usual explanation of the influence 
of ammonium chloride in preventing the precipitation of magnesium 
hydroxide is correct, namely, that the effect is due to the mass 
action of the ammonium ions provided by the salt, then a less com- 
pletely dissociated salt, like ammonium sulphate, would have a 
weaker influence. Experiments are described which prove that the 
reverse is the case. Under equivalent conditions, ammonia solu- 
tion produces less precipitate from magnesium sulphate when 
ammonium sulphate is present than when the preventative is 
ammonium chloride, and a mixture of the two chlorides gives much 
more precipitate than a mixture of the two sulphates. Even in 
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the absence of an ammonium salt, the sulphate gives less pre- 
cipitate than the chloride. 

The explanation is to be found in the greater dissociation of mag- 
nesium chloride. The sulphate dissociates largely as follows: 
2MgSO, — Mg”’+[Mg(SO,).|” (compare Bredig, A., 1894, ii, 226), 
and therefore gives fewer magnesium ions than the chloride. The 
addition of ammonium sulphate depresses the normal dissociation 
still further, which explains the great stability of cerbolite, 
Mg80O,,(NH,),S0,,6H,O (Jones and Caldwell, A., 1901, ii, 375). 

J.C. W. 


The Nature of Subsidiary Valencies. XXIII. Thermal 
Degradation of the Ammines of Zinc. Fritz Erurarm (Ber,, 
1919, 52, [B], 957—964. Compare this vol., 286, 287, 291).—The 
expected analogy between the ammines of copper and zinc has led 
to a study of the latter in which only a slight parallelism is observed 
between the two series. The following ammines have been investi- 
gated, their temperature of decomposition being placed within 
brackets after each number: zinchexammine chloride (57:5°), 
tetra-ammine (92°), diammine (not below 200°); zinchexammine 
bromide (62°), tetra-ammine (143°), diammine (!) ; zinchexammine 
iodide (65°), tetra-ammine (199°), diammine (?); zinchexammine 
nitrate (31°5°), tetra-ammine (206°), triammine (?) ; zinchexammine 
formate (—4°), tetra-ammine (51°5°), Zn(HCO,).,2°5NH, (63°), 
diammine (not below 100°); zincpentammine oxalate (18°), di- 
ammine (?); zinchexammine thiocyanate (0°), tetra-ammuine (86°), 
the triammine possibly exists; zincoctammine benzoate (—3°), 
pentammine (21°), triammine (56°), diammine (not below 100°); 
zincpentammine sulphate (19°), tetra-ammine (98°5°), triammine 
(185°), diammine (). H. W. 


Cryoscopic Study of Couples. Cadmium Bromide—Alkali 
Bromide. FE. Cornrc and G. Ursain (Bull. Soc. chim., 1919, [iv], 
25, 215—218).—A study of the freezing-point curves of aqueous 
solutions of cadmium bromide with the different alkali bromides 
and hydrogen bromide reveals the existence in solution of double 
salts of the type CdBr,,2MBr, where M may be hydrogen, 
potassium, sodium, or ammonium. W. G. 


Cryoscopic Study of Couples. Cadmium Chloride— 
Alkali Chloride. E. Cornec and G. Urspain (Bull. Soc. chim., 
1919, [iv], 25, 218—222. Compare preceding abstract).—In the 
case of cadmium chloride and alkali chlorides, a cryoscopic study 
reveals the existence in aqueous solutions of double salts of the type 
CdCl,,MCl, where M may be hydrogen, potassium, sodium, or 
ammonium. W. G. 


Lead Nitrato-Hypophosphate and Related Substances. 
Epmunp von Herz (Z. ges. Schiess. u. Sprengstoffw., 1916, 11, 
365—367, 388—389; from Chem. Zentr., 1919, i, 271).—Attempts 
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to use phosphorus and its compounds in the manufacture oi ex- 
plosives have generally resulted in failure, but a highly explosive 
double compound, Pb(NOs).,Pb(H,PO,),, may be prepared when 
lead nitrate, as source of oxygen, is mixed in the moist state with 
lead hypophosphite. Its rate of detonation is greater than that 
of mercury fulminate and approximately equal to that of lead 
azide. Its small energy content, or the relatively small volume 
of gas liberated by its decomposition (117 litres per kilo., as con- 
trasted with 230 htres with lead azide and 314 litres with mercury 
fulminate), inhibits its use as initial explosive in the ‘usual amount 
of charge. Its suitable sensitiveness and detonation point, its 
great stability, and the high temperature of its flame render it very 
appropriate for percussion-fuse compositions. It is prepared by 
adding a hot saturated solution of lead nitrate (331 grams) to a 
boiling saturated solution of calcium hypophosphite (170 grams), 
and cooling the mixture rapidly with efficient stirring, when white, 
crystalline lead hypophosphite separates. Two hundred and fifty 
grams of the latter are added with stirring to a boiling solution of 
lead nitrate (500 grams) in water (1-5 litres), and rapidly cooled. 
The double compound, dried at 40—50°, is only practically useful 
when it is obtained as a heavy, granular, crystalline powder ; it is 
less suitable in the form of needles or as a felted, voluminous mass. 


H. W. 


New Atomic Weight Determinations. [Thorium-lead and 
Scandium.| O. Honiescumip (Zeitsch. Elekirochem., 1919, 25, 
91—97).—An account is given of a series of atomic weight deter- 
minations of thorium-lead and scandium. Lead from thorite was 
converted into chloride, and the ratios PbCl,: 2Ag and PbCl,: 2AgCl 
determined. From these experiments, the values 207°88 (one 
expt.) and 207-91 (two expts.) were obtained respectively. The 
mean value for Pb», is 207°90+0°013, which is the highest value 
yet obtained for any variety of lead. Further experiments were 
also made by the same method with lead from three different 
samples of thiorianite of unknown origin, but probably from Ceylon. 
The following mean values were obtained: (1) 207°21, (2) 206-91, 
and (3) 206-84 for the three samples. From the results of the 
investigation, the author is of the opinion that a lead isotope of 
atomic weight 208-1 probably exists, and that in all probability 
Th.-D is not absolutely stable, but has a very long average life. 
The general question of the origin of the various lead isotopes is 
discussed, and the recent work of Soddy, Fajans, and others 
reviewed in this connexion. It is pointed out that the whole of 
the atomic weight determinations of scandium have been made by 
the sulphate method, and that very divergent results, fluctuating 
between 44°1 and 45°2, have been obtained by different investi- 
gators. The author has therefore made a series of analyses of the 
bromide by the Richards method. The bromide was prepared by 
heating the oxide in a quartz tube with carbon and bromine vapour, 
and the product purified by sublimation in a quartz tube. The 
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product was collected and treated generally in the way adopted by 
the author in his determinations of the atomic weights of uranium 
and thorium (A., 1916, ii, 484, 510). The sublimation of scandium 
bromide does not take place below about 1000°, at which tempera- 
ture the substance has not melted. It is also found that after 
sublimation the quartz tube has been attacked to a slight extent 
by the bromide, according to the equation 4ScBr,+3Si0,= 
38iBr,+28c,0,. The amount of the reaction is not great, and 
was determined by weighing the quartz tube before and after the 
experiments. ° A correction based on this action was introduced 
into the final calculations. For the purpose of reducing the weigh- 
ings to vacuum standard, the specific gravity of scandium bromide 
was determined, and the value 3°910—-3'913 obtained. Two speci- 
ments of scandium were used in the experiments: I, supplied by 
R. J. Meyer, and II, supplied by Sterba-Béhm. These specimens 
had been purified by different methods, and a spectroscopic ex- 
amination by Haschek indicated that they were both absolutely 
pure—so pure, in fact, that the very persistent ytterbium line 
A=3694-37 was not present in the spectra. Specimen I gave a 
mean value for the atomic weight Sc=45°105 (eight expts.), and 
specimen II the value Sc=45-093 (ten expts.), the mean of the 
whole being 45°099+0-°014, a value which is rounded to 45-10, and 
is one unit higher than the value 44:1, at present adopted by the 
International Atomic Weight Committee. J. F.S. 


Blue Copper Oxide. H. E. Scuenck (J. Physical Chem., 1919, 
23, 283—285).—A mixture of copper sulphate and aluminium con- 
taining approximately 5% of copper oxide was dissolved in water 
and precipitated with a slight excess of sodium hydroxide, filtered, 
thoroughly washed, and dried at 110°. The dried precipitate was 
very light blue in colour, and on grinding to a very fine powder 
and heating first in a Bunsen flame and then in a blowpipe flame, 
the colour changed to a light greyish-blue with no signs of blacken- 
ing. A similar mixture containing twice as much copper oxide 
remained blue after heating in the Bunsen flame, but showed signs 
of blackening when heated in the blowpipe. The view is expressed 
that alumina stabilises the blue oxide of copper, and that the 
change from blue to black is due to an agglomeration of the 
particles. Similar preliminary experiments were made with other 
oxides; these were in all cases made with 5% of the oxide to 95% 
of alumina; manganous oxide is pink before heating and brown 
after heating; cobalt oxide is white with a blue tinge, but deep 
blue after heating, and nickel oxide is green before heating, but 
yellow after heating. J. F. 8. 


The Nature of Subsidiary Valencies. XX. Ammines of 
Cuprous and Lithium Salts. Fritz Epuraim (Ber., 1919, 52, 
[B], 236—241. Compare A., 1918, ii, 313)—The author hoped to 
find simple rules governing the formation of ammines by the salts 
of univalent metals, but has met with quite conflicting conditions 
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in the case of silver (#bid.), aurous, cuprous, thallous, and lithium 
compounds, as may ve seen from the following summary oi the 
properties of the haloids. Lithium salts yield tetrammines, which 
merease 1n stability trom chloride to iodide. ‘he same order oi 
stability, with smailer and smaller differences, is met with among 
the tri- and di-ammines, but in the case of the monoammines the 
order is reversed, as it is with the silver haloid triammines. 
Cuprous haloids form triammines oi almost identical stability, 
whist aurous salts only give diammines. ‘Thallous salts, owing no 
doubt to the great atomic volume of thallium, do not combine with 
ammonia. ‘The lack of co-ordination with the generalisations made 
in earlier papers is obviously due to the fact that these were made 
on hexammines, which the salts of univalent metals do not form 
at all. 

The following list records the temperatures at which the vapour 
pressures of the ammines are 760 mm. ‘Triammines are formed by 
cuprous chloride, 46°3°; bromide (pale green), 49°3°; and iodide 
(almost white), 50°. Diammines only are given by cuprous thio- 
cyanate and nitrate, whilst the cyanide only forms a monoammine. 
(fhe present results differ from Lloyd’s, A., 1908, ii, 847.) 
Tetrammines are produced by lithium chloride, 12°; bromide, 53-8” 
(Bonnefoi, A., 1900, ii, 478); iodide, 90°5°; nitrate, a syrup, more 
stable than the chloride tetrammine; chlorate, a fairly mobile 
liquid; and perchlorate, a solid which decomposes and liquefies at 
the ordinary temperature. J.C. W. 


The Nature of Subsidiary Valencies. XXII. Thermal 
Degradation of Ammines ot Copper. fritz EpuHraim (Ber. 
1919, 52, [B|, 940—957. Compare Ephraim and Bolle, A., 1916, 
ii, 1U4).—The present communication deals mainly with the stability 
of the intermediate ammines of copper, and forms the first of a 
series of such investigations, the theoretical discussion of which is 
withheld pending the accumulation of more comprehensive data. 

The experiments were performed by saturating the requisite salt 
with ammonia at a low temperature in a bulb blown at the bottom 
of a small Y-tube; the temperature of the ammine was then gradu- 
ally raised and maintained constant at those points at which gas 
was noticeably evolved until evolution of gas practically ceased, 
the composition of the residue being deduced from the loss in 
weight. In general, three cases present themselves: (1) the 
ammine is stable up to a definite temperature, slightly above which 
ammonia is rapidly evolved, and the next lower ammine is formed ; 
(2) a continuous series of solid solutions exists between two well- 
defined ammines; (3) the ammine yields solid solutions initially, 
which are suddenly discontinued, and ammonia is rapidly evolved 
to the next lower stage, or, conversely, a sudden evolution of 
ammonia is followed by the formation of solid solutions. 

Cupric chloride gives the following ammines: CuCl,,2NH,, which 
decomposes below 270°; 3CuCl,,10NHs3, formed at 105° and stable 
to 124°, when it yields the diammine; CuCl,,5NH;, which below 
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105° forms solid solutions, which attain the composition CuCl,,6NH, 
at about —15°. Cupric bromide yields CuBr,,2NH;, decomposing 
at about 260°; 3CuBr,,10NH3, decomposing at 155°; CuBr,,5NH,, 
unstable above 116° and yielding solid solutions below this tempera- 
ture, which have the composition CuBr,,6NH, at about 0°. Cupric 
iodide yields solid solutions of hexammine and pentammine, which 
have the composition of the latter at 119°5°, when 3CuI,10NH,j is 
formed; the latter passes at 147° into the diammine. Copper 
sulphate gives a pentammine, which at about 99° is converted into 
the tetra-ammine, which slowly loses ammonia at 141°5°, forming 
the diammine. Copper nitrate gives a deep blue tetra-ammine, 
which is converted below 15° into a similarly coloured hexammine 
and decomposes above 205°, yielding indefinite products. Copper 
pentammine thiocyanate is converted into the tetra-ammine at 3°, 
which is stable to 101°, when gas is evolved and a series of solid 
solutions is formed up to 127°, at which the diammine is formed; 
decomposition occurs above this temperature. Copper tetra- 
ammine acetate is converted at about 80° into the diammine, which 
decomposes at about 175°. Copper pentammine oxalate is slowly 
converted into the diammine at about 46°; the latter is stable at 
170°, but is completely decomposed at a higher temperature. 
Copper octammine benzoate is stable below — 3°, at which tempera- 
ture it is transformed into the hexammine; the latter decomposes 
with rising temperature, yielding solid solutions, which at 78° have 
the composition of the tetra-ammine; at 180°, formation of the 
diammine is complete, whilst at higher temperatures the material 
melts and decomposes. H. W. 


Thallous Oxide. Aurrep Ko6.iiker (Chem. Zeit., 1919, 43, 
231).—In this preliminary communication, the author disputes the 
statement occurring in the literature of the subject that “the 
greyish-black coating of oxide produced when the metal is exposed 
to air does not penetrate far into the metal, the latter reappearing 
when the oxide is dissolved in water.’’ Thallium was prepared from 
thallium sulphate either electrolytically or by means of zinc, and it 
was found that the whole of the metal was oxidised in a little 
time. The thallous oxide formed goes completely into solution, 
and any of the thallium salts can be precipitated therefrom by the 
usual precipitants, a property which can be utilised for the separa- 
tion and purification of thallium salts. J. 8. G. T. 


Cerium Nitride. P. Fasaron (Ann. Chim. anal., 1919, [ii], 1, 
156).—When metallic cerium is heated in a closed copper tube, the 
oxygen of the air in the tube combines with the copper and the 
nitrogen with the cerium. The cerium nitride, CeN., formed has 
a greyish-black colour and is decomposed by water, yielding 
ammonia and cerous oxide. | 


The Constitution of the Ferric Salts of Hypophosphorous 


Acid. R. F. Weintanp and W. Hieser (Zeitsch. anorg. Chem., 
1919, 106, 15—-45).—In addition to the previously known normal 
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ferric hypophosphite having the composition Fe(H,PO,)3, a number 
of new basic compounds have now been prepared. It has also been 
found that ferric hypophosphite combines with other inorganic 
acids to form complex compounds containing both acid radicles, 
and many such compounds have been characterised and analysed. 
On account of the stoicheiometric relationships found between the 
different compounds, and of their singular properties, in particular 
of their remarkable stability, it has been concluded that the 
majority of the compounds contain the complex cation 
[Fe,(H2PO,),]/"’, which is very stable in character and is capable 
of forming salts both with hypophosphorous acid and with other 
inorganic acids. In this respect, the ferric salts of hypophosphorous 
acid are very similar to those of a number of monocarboxylic acids 
previously described (A., 1916, i, 314). 

The normal ferric hypophosphite (3:9) is considered to have the 
constitution [Fe;(H,PO,),](H,PO,);. The 3:8basic salt is pre- 
pared in a pure state by mixing solutions of ferric chloride and 
sodium hypophosphite within certain narrow limits of temperature 
and concentration. It forms a loose, slightly red powder, and is 
given the constitution [Fe,(H,PO,),OH](H,PO,),,24H,O. This 
salt was used for preparing many of the following hetero-acid com- 
pounds. Other basic salts isolated contain metal and acid in the 
ratios 6:15, 3:7, and 3:6 respectively. The last salt is considered 
to contain a penta-hypophosphite cation, and corresponds with the 
formula [Fe,(H,PO,),(OH),]H,PO.. 

The hetero-acid compounds were prepared in a number of ways, 
by the action of acids on the 3:8 basic ferric hypophosphite or by 
the action of sodium hypophosphite or hypophosphorous acid on 
ferric salts. Six compounds with sulphuric acid are described, 
formed by the action of the acid on the 3:8 basic salt. under vary- 
ing conditions. These are all either acid or neutral compounds, 
the three simplest having the formule 
[Fe.(H,PO,),] (H,PO.)>, 480, “AH O. and 

[Fe,(H,PO,),)(SO,H);,7H.0. 

For a full description of the others and of the methods of pre- 
paration of all the compounds, the original must be consulted. A 
nitrate is described, and also an explosive perchlorate. of the 
formula [Fe.(H,PO,),](ClO,).(H.PO.) + 3H,.PO,+18H,O. The 
chlorides and hromides appear to contain complex anions contain- 
ing iron. Of these. the most interesting is the compound 

[Fe,(H.PO,),[Fe(H.PO.)Cl,1,H,PO,,12H.0, 
which is readilv obtained crvstalline in the form of truncated octa- 
hedra of fair size by the action of concentrated hydrochloric acid 
on the 3:8 basic salt. 

The compounds are all sparingly soluble in water, bv which many 
of them are slowly hydrolysed, with formation of the 3:6 basic 
ferric hvnophosnhite. Thev are very stable to acids. and there is 
little tendency for the ferric iron to be reduced by the hypophos- - 
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phorous acid—a further proof that a complex cation is present, 
Alkalis, alkali carbonates, and ammonium sulphide decompose them, 
with formation of ferric hydroxide. Their water of crystallisation 
is very loosely held, and is often lost on exposure to air. 

E. H. R. 


Crystalline Substances with Colloidal .Properties. Basic 
Zirconium Sulphates and the Molecular State of Zirconium 
Sulphate in Aqueous Solution. O. Hauser and H. Herzretp 
(Zeitsch. anorg. Chem., 1919, 106, 1—8).—In aqueous solution, 
zirconium sulphate is generally supposed to be hydrolvsed, with 
formation of zirconyl sulphates containing the complex anions 
ZrO(SO,).” and. Zr,0,(SO,).”._ This view was supported by the 
existence of a potassium zirconyl sulphate supposed to have the 
composition Zr,0,(SO,).K.. It is now shown, however, that this 
formula does not correctly represent the composition of the 
notassium salt. In reality. the basic compounds formed by the 
hydrolysis of zirconium sulphate in aqueous solution are much more 
complex than has been supposed. and three such basic sulphates 
have now been isolated in ervstalline form. Although these com- 
pounds are definitelv crystalline, yet in solution their properties 
are essentially colloidal. 

(1) The compound {Zr,(SO,).(OH),,}10H.O appears to exist in 
two forms. One of these has been previously described (A., 1905, 
ii, 531). The other is prepared by dissolving zirconium sulphate 
tetrahydrate in cold water and keeping the 2% solution for several 
davs, when the salt is deposited in the form of needles differing 
only from the crystals of the first form in their optical properties. 
The first form is not decomposed by boiling water, whilst the second 
loses part of its sulnhurie acid. 

(2) The more basic salt, {Zr,(SO.),(OH)..}8H.O, is prepared by 
dissolving anhydrous zirconium sulphate in five times its weight of 
water and precipitating with alcohol. The precivitate is then dis- 
solved in a little warm water and dialysed, and in the course of a 
few days the basic salt separates in the form of very characteristic 
spherical crystals which do not lose their shape when dehydrated. 

(3) The salt. {Zr.(SO,),(OH),.}H,4H.0, has been previously 
described (A., 1907, ii, 626), being there given the formula 

2ZrO,,380,,5H,0. 
The new formula takes account of its acid properties and explains 
its ready conversion into either of the salts (1) and (2). It parts 
with its water very reluctantly, only four molecules being lost 
at 225°. 

A potassium zirconyl sulphate of definite composition has been 
prepared by adding, drop by drop, a saturated solution of potassium 
sulphate to a strong solution of zirconium sulphate tetrahydrate 
acidified with sulphuric acid. It has the formula 

{Zr,(SO,);(OH)g} Ko. : 
The corresponding zirconyl sulphuric acid could not be ee 
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Zirconium Alkali Sulphates. Artur Rosenneim and Jacop 
PinskER (Zeitsch. anorg. Chem., 1919, 106, 9—14).—Hauser and 
Herzfeld have shown (preceding abstract) that the crystalline basic 
zirconium sulphates are semi-colloidal in character, and that their 
composition is influenced to an unusual degree by the temperature 
and concentration of the solution in which they are formed. It 
has now been found that the composition of the double salts formed 
by zirconium sulphate with sulphates of the alkali metals similarly 
depends on concentration and other conditions. Two such com- 
pounds with ammonium sulphate have been prepared, and are now 
described. When to a solution of 10 grams of anhydrous zirconium 
sulphate in 20 c.c. of water is added a solution of 14 grams of 
ammonium sulphate in 25 c.c. of water and the mixture is allowed 
to evaporate over sulphuric acid, a double salt separates as a crystal- 
line crust. This salt has the composition 

[(NH,), {Zr.(OH).(SO,),}1,4H.0, 

and is evidently the ammonium salt of the zirconyl sulphuric acid 
described by Hauser (preceding abstract [3]) Subsequently, from 
the same solution separates a second salt, less basic than the 
first, and having the composition (NH,),{Zr(SO,),}5H.0. 
This second salt is apparently only deposited when the acidity of 
the solution has been sufficiently increased by the separation of 
the first more basic salt. The second salt dissolves readily in boil- 
ing water, and, on cooling, the solution deposits crystals of the 
first salt. 

The double potassium zirconium sulphate, K,Zr(SO,),,3H.0, pre- 
pared by mixing strong solutions of zirconium sulphate and potass- 
ium hydrogen sulphate (Rosenheim and Frank, A., 1905, ii, 256), is 
now found to have a very variable content of water of crystallisa- 
tion. When normal potassium sulphate is used, a more basic salt 
is obtained having the composition K,{Zr,(OH),(SO,),}8H.O. As 
in the case of the ammonium salts, the product separating from a 
weakly acid solution is more basic than that from a strongly acid 
solution. The normal double sulphate, K,{Zr(SO,),} aq.. is readily 
hydrolysed by water at 30°, with formation of complex basic salts, 
but no product of definite composition could he isolated. On 
account of their great solubility, basic sodium zirconium sulphates 
could not be isolated. 

All the double salts described have, like the basic zirconium 
sulphates, colloidal properties. From their heated aqueous solu- 
tions, gels are precipitated by electrolytes and bv dilute acids. 
These gels probably consist of colloidal zirconium hydroxide, and 
only dissolve slowly in excess of strong acid. E. i. R. 


The Nature of Subsidiary Valencies. XXI. Gold 
Compounds. Ammines of Double Salts. Thermal 
Decomposition of Double Haloids. Fritz Ernraim (Ber., 1919, 
52, [B], 241—254).—The dark brown auric bromide, AuBr,, which 
is obtained by dissolving precipitated gold in bromine, becomes 
brownish-yellow in an atmosphere of ammonia, and absorbs about 
9 molecules of the gas at the ordinary temperature and about 
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23 molecules in a freezing mixture. Czsium auribromide resembles 
auric bromide very closely in its behaviour towards ammonia, and 
the pale yellow potassium aurichloride also forms at —18° a dark 
orange-red compound with about 12NHs, which effervesces in water 
with the evolution of free nitrogen. 

Auric bromide has the dissociation temperature, in an atmo- 
sphere of bromine, 181°, the product being aurous bromide, which 
is yellow at the temperature of boiling naphthalene, but becomes 
darker when removed from the bath. It forms a diammine 
(Meyer, A., 1906, ii, 664). The vapour pressure of auric chloride 
reaches 760 mm. at 256°5°, but if the salt is left under about 
100 mm. pressure at 225° until it acquires a pale yellow colour, 
that is, until it is changed into aurous chloride, and is then heated 
further in the atmosphere of chlorine, atmospheric pressure is again 
reached at 289°5°. That is to say, aurous chloride is only stable 
in an atmosphere of chlorine over a range of 33°. Aurous chloride 
diammine has the dissociation temperature 113°5°. 

Potassium aurichloride melts at the temperature of boiling 
mercury, but cesium aurichloride has a slightly higher m. p. At 
440°, however, both salts have vapour pressures of about 350 mm. 

The fact that aurichlorides and auribromides of the alkali metals 
behave towards ammonia exactly like the auric salts suggests that 
they are dissociated by ammonia into the component haloids. The 
question is therefore raised whether any double salts do, as such, 
form ammines, their tendency in this direction being in great 


contrast to their affinity for water. J.C. W. 


The Attack of Platinum and Gold by the Alkali 
Hydroxides. L. Quennessen (Bull. Soc. chim., 1919, [iv], 25, 
237—240).—A discussion of the results of Nicolardot and Chatelot 
(compare this vol., ii, 161), and of results published in Bull. Usines 
querre, 1918, No. 17, 134, from which the author concludes that. 
pure platinum shows the highest resistance to acid reagents, and 
that, whilst certain allovs of gold and palladium show a high resist- 
ance to the action of alkali hydroxides, silver vessels are the more 
convenient for laboratory purposes. W. G. 


A New Method of Preparation of certain complex 
Compounds of Platinum and of its Analogues. L. TscuuGarv 
(Bull. Soc. chim., 1919, [iv], 25, 234—237).—Potassium platino- 
nitrite reacts with ammonia in the cold to give cts-dinitrodiammino- 
platinum (compare Tschugaev and Kiltinovic, T., 1916, 109, 1286). 
The similar iodo-compound, Pt,2NH;,I,, may be obtained by boil- 
ing potassium platinoiodide in aqueous solution with ammonia. 
If the ammonia is replaced by methylamine, di-tododimethylamino- 
platinum, PtI,,2NH.Me, is obtained. 

The same method may be used for preparing certain complex 
compounds of rhodium. Thus, if rhodium iodide is warmed in 
aqueous solution with an excess of ammonia, the compound, 
RhI,,3NH;,, reddish-brown, microscopic prisms, is a ‘ 
i « 
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Recovery of Platinum and Alcohol from Potassium 
Estimations. A. E. Smoun (J. Ind. Eng. Chem., 1919, 11, 
466—467).—The alcoholic filtrates and washings are distilled until 
all alcohol has been removed; platinum black and water remain 
in the distillation flask. The distillate is then heated under a 
reflux apparatus through which a current of warm water is passed 
so that the temperature of the escaping water is 58°. The top of 
the reflux apparatus is connected with a condenser, and the heat- 
ing is continued until all aldehyde has been expelled, as is ascer- 
tained by testing drops of the distillate. The alcohol is finally 
fractionated from a small quantity of sodium hydroxide. [See, 
further, J. Soc. Chem. Ind., 1919, 444a.] W. P.S. 


Solubility of Hydrogen in Palladium Mixed Crystals. 
G. Tammann (Nachr. Ges. Wiss. Gattingen, 1918. 72—78; from 
Chem. Zentr., 1919, i, 338).—A definite limit for the solubility of 
hydrogen in palladium, analogous to the limits of action of other 
agents on mixed crystals of gold with silver or copper (A., 1918, 
ii, 445, 447), is shown to exist at that region of temperature in 
which a change of position of the two types of atom in the 
palladium mixed crvstal is no longer perceptible. The limit lies 
at 1 mol. Pd. Taking into account the atomic structure of the 
palladium mixed crystal, it appears, therefore, that the hydrogen 
atom can only enter and continue to oscillate at lattice axes which 
are parallel to the diagonals of the cube which are mainly occupied 
by palladium atoms. H. W. 


Mineralogical Chemistry. 


A Chemical Investigation of Banded Bituminous Coal. 
Studies in the Composition of Coal. Freprrick VINCENT 
TmeswELL and RicHarp VERNON WHEELER (T., 1919, 115, 
619—636). 


‘“‘Blue John"’ and other Forms of Fluorite. Berrramu 
Biount and James Harry Sequerra (T., 1919, 115, 705709). 


Chubutite, a New Lead Mineral. Hércures Corti (Anal. 
Soc. Quim. Argentina, 1918, 6, 65—72).—The mineral to which 
the name chubutite is given occurs in the Gobernacién del Chubut 
(Argentine) in radiated masses of obscure, crystalline structure. 
D 7°95, hardness 2°5, of a yellow colour and easily reduced to 
powder. Analysis gave: 

Al,O;. FeO, PbO. PbCl,. Sb,0O, As,O,. Insol. Total. 
0-12 0-19 83-30 14°83 0-69 trace 0-76 99.89 


This leads to the the formula 7PbO,PbCl,. The crystalline struc- 
ture appears to be tetragonal. W. S. M. 
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A Titaniferous Mineral from the Sierra del Pie de Palo, 
San Juan (Argentine). Lvucrano R. Caravano (Anal. Soc. Quim. 
Argentina, 1918, 6, 35—48 and 83—93).—A detailed account of 
the chemical analysis of the mineral in question. The formula 
FeTiO,,MnTiO, is established. The mineral corresponds in com- 
position with kibdelophane, a variety of ilmenite. W. 8S. M. 


Analytical Chemistry. 


Colorimetric Determination of the Hydrogen-Ion 
Concentration in Small Quantities of Solution. A. R. C. 
Haas (J. Biol. Chem., 1919, 38, 49—55).—The preparation of 
indicator papers which may be used for the rapid estimation of 
hydrogen-ion concentration is described. The method yields 
accurate results, and is of considerable value when it is impossible 
to carry out the electrometric method. J. C. D. 


Accuracy of Different Methods of Measuring Small 
Volumes of Fluid. Freperick Wituiam Anprewes (Biochem. J., 
1919, 18, 37—-44).—A study of the inaccuracies attendant on the 
methods employed for measurement of small volumes and dilutions, 
such as are used in serological investigations. J. C. D. 


Preparation of Stable Starch and Oxalic Acid Solutions 
by means of Metallic Mercury. A. Junk (Chem. Zeit., 1919, 
43, 258).—The solution is treated with a few c.c. of mercury, 
boiled, and shaken, so that the mercury is finely subdivided; the 
mercury is allowed to remain in the bottle containing the solution. 
Such treatment prevents the growth of moulds, etc., in the solutions, 
and the latter may be kept for years without altering in strength, 
even when the bottle is opened frequently. W. P. S. 


Identification of Iodine in Blood by a Microcrystal- 
lographic Method. Uztricn Hintzermann (Zeitsch. physiol. 
Chem., 1919, 104, 211—216).—The method proposed by Karfunkel 
(Deut. med. Woch., 1912, 643), which depends on the isolation of 
crystals of iodohematin, is untrustworthy for ordinary use. 

J.C. D. 


Modification in the Technique of Fischer's Reaction for 
Hydrogen Sulphide. Luciano P. J. Pater and Amancio 
FERNANDEZ (Anal. Soc. Quim. Argentina, 1918, 6, 49—51).—On 
account of the inconvenience in preparing and keeping p-amino- 
dimethylaniline sulphate, the following procedure is substituted. 
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To a drop of dimethylaniline are added 2 c.c. of water, three to 
four drops of a 1% solution of sodium nitrite, and five drops of 
10% hydrochloric acid. The liquid is neutralised with saturated 
sodium carbonate solution, and the nitroso-base extracted with 
ether. To the ethereal solution, zinc powder and a few drops of 
concentrated hydrochloric acid are added. When the reduction is 
complete, the ether layer is decanted off, 2 c.c. of water and the 
solution to be tested are added, then concentrated hydrochloric 
acid, and a few drops of 10% ferric chloride solution. The addi- 
tion of a little alcohol renders the appearance of the resulting 
methvlene-blue more distinct. It is necessary that hvdrochloric 
acid be present in great excess. W. S. M. 


Estimation of Sulphuric Acid and Sulphates. G. Mritiire 
(J. Pharm. Chim., 1919, fvii], 19, 296—297).—In the estimation 
of sulphates by precipitation as barium sulphate, the precinitate 
should be collected while the solution is still hot and washed with 
hot dilute acetic acid solution. In the case of sulphuric acid, this 
mav be neutralised with barium hvdroxide solution, using phenol- 
phthalein as indicator, and a very slight excess of the barium hvdr- 
oxide then added; the mixture is acidified with acetic acid, kept 
at 100° for two hours, and the precipitated barium sulphate then 
collected. [See, further, J. Soc. Chem. Ind., 1919, Tulv.] 

W. P. 8S. 


Method for the Volumetric Estimation of Sulphates. 
A. C. D. Riverr (Chem, News, 1919, 118, 253—254).~The 
method is intended primarily for works purposes, and depends on 
double decomposition between moist, precipitated barium oxalate 
and certain dissolved sulphates. whereby soluble oxalates are pro- 
duced which may be titrated with potassium permanganate. [For 
details, see J. Soc. Chem. Ind., 1919, 481a.] W. E. F. P. 


Continuous Process for the Estimation of Nitrogen by 
Dumas’s Method. lULupwic Dexnemer (Zeitsch. anal. Chem., 
1919, 58, 13—19).—To avoid the necessity of cooling the combus- 
tion tube after the comnletion of one estimation and before another 
can be started, a procedure is described for removing and inserting 
successive boats while the tube is still hot. The essential feature 
consists of means for passing the current of carbon dioxide in a 
reverse direction through the tube while the latter is opened at 
one end. Provision is also made for oxidising the reduced copper 


when necessary. W. P. 8. 


The Estimation of Total Nitrogen in Soils containing 
Rather Large Amounts of Nitrates. R.S. Snyper (Soil Sci., 
1918, 6, 487—490).—If the organic matter of the soil is within 
the usual average (0-8—3°0%), the Hibbard or the “mercury” 
methods of carrying out the Kjeldahl digestion give quite accurate 
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results for total nitrogen, even if 10% of the nitrogen is present 
as nitrate. Methods for total nitrogen, modified to include nitrate 
nitrogen, such as Ulsch’s method, must, however, be used if the 
organic carbon content of the soil is lower than 0°5%. W. G. 


Estimation of Nitrite and Nitrate Nitrogen in the 
Presence of other Nitrogen Compounds. Tu. Preirrer and 
W. Srwmermacuer (Landw. Versuchsstat., 1919, 98, 65—76).— 
For the estimation of the various forms of nitrogen in such sub- 
stances as soil extracts, the total nitrogen other than nitric nitrogen 
is estimated by Kjeldahl’s method, using 5 grams of ferrous 
sulphate. Ammonia nitrogen is estimated by distillation with 
magnesium oxide; after the ammonia has been removed, the resi- 
dual solution is treated with 12 grams of magnesium chloride and 
3 grams of finely divided copper—-magnesium alloy (compare A., 
1917, ii, 504), and again distilled to obtain the ammonia derived 
from the nitrites and nitrates. To estimate the nitrate nitrogen, 
75 c.c. of the extract are boiled for one hour with the addition of 
1°5 grams of dextrose, 0°3 gram of ferrous sulphate, and 5 grams 
of sodium carbonate; ammonia and nitrite nitrogen are thus ex- 
pelled, and the solution is then distilled with conper—magnesium 
alloy as described. [See, further, 7. Soc. Chem. Ind., 1919, Julv.] 

W. P. S. 


Scrubber for Ammonia Distillations. B. 8. Davisson 
(7. Ind. Eng. Chem., 1919, 11, 465—466).—The scrubber or still- 
head described consists of a bulb of about 200 c.c. capacity pro- 
vided with an exit tube at the top, through which the steam, etc., 
passes to the condenser, and a lower tube or stem for connecting 
the bulb to the distillation flask. This lower tube extends into 
the bulb, and is then bent downwards to nearly the wall of the 
bulb; the tube ends in a small bulb having three openings in the 
same horizontal plane. The first portion of steam which enters 
the bulb condenses, and the water flows down about the sntall 
bulb, there acting as a scrubbing solution for the remainder of the 
vapours. . W. P. 8. 


Albuminoid Ammonia Test. Evetyn Asniry Cooper and 
Joseph Aran Hewarp (Biochem. J., 1919. 18, 25—27).— 
Potacsium permanganate may contain a stable nitrogenous impurity 
which cannot, as a rule, be removed by prolonged boiling with 
alkali. This impurity yields ammonia, particularly when the 
permanganate—alkali mixture is boiled in the dilute condition. and 
the error involved may be so great as to vitiate the value of the 
alhbuminoid ammonia test altogether. [See, further, 7. Soc. Chem. 
Tnd., 1919, 438a.] J.C. D. 


Identification of Arsenious Acid. Reply to Tunmann. 
R. Wastcxy and A. Mayrnorer (Pharm. Post., 1918, 51, 
409—410; from Chem. Zentr., 1919, ii. 224).—The authors do not 
agree with Tunmann’s observations (A., 1918, ii, 453) on the 
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extension of microchemical methods to the detection of arsenic in 
pharmaceutical preparations, and, further, point out that the 
destruction of organic matter by concentrated sulphuric acid on 
the object-glass does not suffice tor the detection of arsenic in all 
possible forms of combination. H. W. 


Estimation of Boric Acid. Paut Jannascu and Frizpricu 
Nout (J. pr. Chem., 1919, [ii], 99, 1—33).—Alcoholic sodium 
ethoxide soiution is recommended for the titration of boric acid 
solutions in the presence of glycerol; the interfering action of 
carbon dioxide is thus eliminated. For the estimation of boric 
acid in minerals, the sample is fused with sodium phosphate and 
metaphosphoric acid, the boric acid distilled in the presence of 
methyl alcohol and phosphoric acid, and titrated after the methyl 
alcohol has been expelled from the filtrate. [See, further, J. Soc. 
Chem. Ind., 1919, 41la.] W. P.S. 


Estimation of Free Carbon Dioxide in Water. Harrwice 
Kiur (Ber. deut. pharm. Ges., 1919, 29, 344—359).—Directions 
are given for the estimation of free carbon dioxide in water at the 
source of the latter. The titration is made with sodium carbonate 
solution, phenolphthalein is used as the indicator, and potassium 
sodium tartrate is added to the water to prevent interference by 
ferrous salts. W. P. S. 


Estimation of Free Carbon Dioxide in Water. Rupo.r 
Czensny (Zettsch. anal. Chem., 1919, 58, 1—12).—-To ensure that 
the correct quantity of indicator is present, a combined solution 
containing 2°6525 grams of sodium carbonate and 2:5 grams of 
phenolphthalein is used for the titration of the fre8 carbon dioxide. 
One hundred c.c. of the water are titrated with this solution; the 
number of c.c. used, less 0°52 c.c., is multiplied by 1°22 to obtain 
the mg. of free carbon dioxide per 100 c.c. of water. W. P.S. 


Micro-elementary Analysis. Ernst Mivier and Herrna 
Wittenserc (J. pr. Chem., 1919, [ii], 99, 34—44).—A suitable 
apparatus is described for the determination of carbon and 
hydrogen in small quantities (2 to 5 mg.) of substance. The 
apparatus is constructed entirely of glass, rubber connexions are 
not used, a single burner is used for heating the combustion tube, 


and the oxygen is prepared from potassium dichromate and Caro’s 
acid, W. P.S. 


Efficiency of Potash Absorption Apparatus and 
Comparative Trials with a New Form of Helical Apparatus. 
J. Frrepricus (Zettsch. angew. Chem., 1919, 32, 129—132).—A 
new form of potash absorption apparatus for combustion analysis 
is described consisting of two cylindrical vessels of light glass fused 
one inside the other. The gas enters at the top of the inner vessel 
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and passes through a hole at the bottom into the annular space 
between the two vessels. A spiral is moulded on the outer wail of 
the inner vessel so that its apex leaves only a small clearance in 
the annular space, and the bubbles of gas emerging from the inner 
vessel are compelled to follow the spiral path in their passage up 
to the exit, whilst at the same time the displaced liquid is free to 
circulate through the narrow clearance between the helix and the 
outer vessel. At the top an exit orifice is provided, on which is 
fitted, with a ground-in joint, a bent calcium chloride tube. The 
whole apparatus, when filled, weighs only about 38 grams and con- 
tains 10 c.c. of potash solution. It is compact and not liable to 
breakage, the whole surface can easily be wiped clean, and if the 
liquid is sucked back there is ample room in the capacious inner 
vessel to prevent loss. The path travelled by the bubbles of gas 
is about 25 cm. long, and yet the resistance pressure of the liquid 
is equivalent to only 5 cm. ‘The efficiency of this apparatus has 
been tested comparatively with a number of well-known types of 
other absorption apparatus with different speeds and quantities of 


carbon dioxide in air, and the results were most favourable. 
J. F. B. 


Studies of Acidosis. XIII. A Method for Titrating the 
Bicarbonate Content of the Plasma. Donatp D. van Siykz, 
Epear Srititman, and Guenn E. Cuutien (J. Biol. Chem., 1919, 


38, 167—178).—Blood is drawn with precautions against loss or 
accumulation of carbon dioxide. Two c.c. of the plasma are 
measured into a round-bottomed flask of 150 to 200 c.c. capacity, 
and 5 c.c. of 0°02N-hydrochloric acid are added. Carbon dioxide 
is removed by vigorous shaking, and titration is carried out with 
0-02N-carbonate;free sodium hydroxide, using neutral-red or 
phenolsulphonephthalein as indicator until the colour of the solu- 
tion matches one of known hydrogen-ion concentration. The 
results agree well with those given by the carbon dioxide capacity 
method over a range of bicarbonate concentrations (0°03—0°014/) 
ordinarily encountered in man, even in severe acidosis. 


J. C. D. 


Microchemical Distinction of Sericite and Talc. 0. Hackt 
(Verh. geol. Reichanst. Wien, 1918, 1; from Chem. Zentr., 1919, 
ii, 22565—-226).—The macrochemical distinction of sericite from tale 
is tedious, since the former frequently contains magnesium and the 
latter aluminium. The following microchemical method is pro- 
posed. A small quantity of the finely powdered specimen is boiled 
with concentrated hydrochloric acid in a small platinum spoon, the 
precipitate is allowed to subside, and the supernatant liquid is 
drawn off with a small pipette and evaporated in a platinum lid 
to remove the bulk of the acid, which cannot be neutralised, since 
the process involves the introduction of too large quantities of salt 
into the solution, whereby further concentration is hindered. The 
residue is warmed with a small quantity of water containing a trace 
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of hydrochloric acid ; the undissolved matter is allowed to separate, 
and the clear liquid withdrawn with a capillary pipette. A drop 
of this solution is tested for potassium with freshly prepared platinic 
chloride solution, preferably using a cover-glass of quartz; a second 
drop is tested for aluminium by addition of cesium chloride in the 
presence of sodium sulphate, which renders possible the formation 
of the alum. Magnesium is detected by the usual method in a 
third drop after precipitation of any considerable amount of 
aluminium by addition of ammonia; the precipitate need not be 
removed. H. W. 


Estimation of Mercufy in Mercury Salicylate. A. 
CosTANTINO (Gorn. Farm, UChim., 1918, 67, 7T—12; from Chem. 
Zentr., 1919, ii, 4—5).—Mercury salicylate (0°25 gram) is warmed 
in a porcelain dish on the water-bath for about six minutes with 
concentrated sulphuric acid (2 c.c.). The solution is diluted with 
water to 160 c.c. and electrolysed in a platinum dish during four- 
teen minutes, a rotating platinum anode and a current of 6 amperes 
at 5 volts being used ; without interrupting the current, the deposit 
is washed successively with water, alcohol, and ether, and dried in 
a desiccator. A mercury cathode may be used in place of a 
platinum dish, in which case the volume of the solution should not 
be more than 30 c.c., and the current 3 amperes at 7—10 volts. 
The process is more advantageous than those previously described 
and more convenient than those of the United States Pharma- 
copeia, 1916. H. W. 


The Conductivity as Indicator in Titrations with 


‘Potassium Permanganate. Vicenre VILLUMBRALES (Anal, Fis. 


Quim., 1919, 17, 100—114).—In the titration of ferrous salts 
by means of permanganate solution, free acid is consumed 
according to the equation 2KMnO, + 10FeSO, + 8H,SO, = 
5Fe,(SO,)3 + K,SO,+ MnSO,+8H,O. Ordinarily, acid is added in 
great excess to dissolve the colloidal manganese oxide formed, and 
the conductivity of the mixture during the titration remains prac- 
tically constant. In presence of insufficient acid, the conductivity 
falls with the addition of the permanganate solution until the 
oxidation is complete, and thereafter remains constant, the end- 
point being indicated by a sharp angle in the curve. In the 
oxidation of manganous salts in neutral solution by means of per- 
manganate, acid is formed: 3MnSO,+2KMn0O,+2H,O=5Mn0O,+ 
K,SO,+2H,SO,. In this case, the conductivity increases during 


the titration, and becomes constant on completion of the oxidation. 
W.S. M. 


Use of Colloidal Silica in Iron Titrations. E. Dirrter 
(Chem. Zeit., 1919, 48, 262).—The author confirms the statement 
by Schwarz and Rolfes (this vol., ii, 170) that colloidal silica, in 
the presence of manganous salts, prevents the oxidation of hydrogen 


chloride. [See, further, J. Soc. Chem. Ind., 1919, July.] 
W. P. S. 
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Iodometric Estimation of Chromic Acid. I. M. Kournory 
and K. H. VoGELENzaNG (Pharm. Weekblad, 1919, 56, 514—5z4), 
—An the presence of sufficient acid (at least 20 c.c. 4-hydrochloric 
acid in LuV c.c, of solution), the mixture may be titrated immedi- 
ately atter the addition of the reagents, even in the case of dilute 
chromate solutions. if insuflicient acid is present, too much thio- 
sulphate is consumed, owing to the occurrence of a side-reaction, the 
nature of which is not clearly ascertained, although it is shown 
that a possible oxidation of the hydriodic acid formed by air is 
not involved. The side-reaction is accelerated by sunlight, especi- 
ally in presence of ammonium molybdate. Ammonium molybdate, 
on the other hand, retards the reaction between chromic acid and 
hydriodic acid. Im strongly acid solutions, ferrous salts have a 
negative catalytic effect; im very weakly acid solutions, the effect 
_ is positive. W.S. M. 


Analysis of Zirconium Minerals and Alloys. A. Travers 
(Chim. et Ind., 1919, 2, 385—392).—The mineral is fused with 
sodium peroxide, cooled, and extracted with water; zirconium 
oxide, titanium oxide, ferric oxide, manganese oxide, rare earths, 
and & portion of the silica remain insoluble, whilst silica 
(remainder), aluminium, and phosphoric acid pass into solution. 
‘the insoluble portion is dissolved in hydrochloric acid and treated, 
after neutralisation, with sodium thiosulphate; the precipitate is 
collected, ignited, and weighed, and allowance made for the 
amount of silica and titanium oxide contained in it. The former 
is estimated by treatment with hydrofluoric acid and the latter 
colorimetrically after fusion with potassium hydrogen sulphate.. 
The iron is estimated by titration with titanium trichloride solu- 
tion, manganese by the persulphate method, and rare earths by 
precipitation with oxalic acid. Aluminium may be estimated in 
zirconium-iron alloys by precipitating the zirconium and aluminium 
together by treatment with sodium thiosulphate after the greater 
part of the iron has been removed by extraction with ether, and 
then separating the aluminium by fusion with an alkali. ([See, 
further, J. Soc. Chem. Ind., 1919, 421a.] W.P.S. 


Electro-analysis of Gold without Platinum Electrodes. 
J. GuzmAn (Anal. Fis. Quim., 1919, 17, 115—120).—Preliminary 
analyses were carried out with an iron anode and a cathode of 
platinum gauze. The electrolyte was prepared by dissolving about 
0°1 gram of gold in aqua regia, adding 3 grams of sodium hydroxide 
in 20 c.c. of water, and then 10 c.c. of freshly prepared 2% 
potassium cyanide solution. The electrolysis was carried out with 
the temperature rising to 60°, with rapid agitation of the electro- 
lyte. Voltage, 1°9. The results obtained were excellent. A 
slight disintegration of the iron anode observed in this procedure 
was avoided by evaporation of the solution of the gold in aqua 
regia to remove the nitric acid. The gold was removed from the 
cathode by electrolysis in hydrochloric acid. Analyses with 4 
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cathode of gilded copper gauze gave defective results. Excellent 
results were, however, obtained with the use of a cathode of very 
fine copper gauze previously nickel-plated. If the gold contains 
copper, it was found necessary to add 1 gram of potassium cyanide 
more than is required for the solution of the precipitate, and to 
keep the voltage below 1°9. The deposit was washed first with 
a dilute (2%) solution of sodium sulphite, then with water, and 
finally with alcohol. W. S. M. 


Determination of the Methane Content of Mine Gases or 
of the Concentration of a Gas in a Gaseous Mixture. 
FRIEDRICH Kricer, Orro RE1nkoBer, and Hans Rieccer (D.R.-P. 
309627 ; from Chem. Zentr., 1919, ii, 39—40).—The process depends 
on the property of methane of absorbing ultra-red rays. The 
diminution in intensity of a beam of rays caused by absorption is 
measured in the usual manner by means of thermocouples, bolo- 
meter, or selenium cells. The process is also applicable to other 
technical mixtures of gases. H. W, 


The Isolation and Characterisation of Alcohols as 
Allophanates, A. Bina (Compt. rend., 1919, 168, 945—947).— 
The method of preparation of the allophanates consists in passing 
a current of cyanic acid gas into the alcohol, filtering off the pro- 
duct, washing it with ether, and recrystallising the allophanate 
from absolute alcohol, benzene, or acetone. The alcohol is charac- 
terised by the m. p. of its allophanate, and then the alcohol is 
regenerated and its physical constants determined. This method 
can be applied to tertiary alcohols. The terpenic alcohols, except 
linalool, behave normally in this method, as do also the cyclic 
alcohols, except terpineol, unless a phenolic group is present. If 
the phenolic group is converted into an alkyloxy- or aryloxy-group, 
the reaction then proceeds normally. Alcohols having an ethenoid 
linking, either in the cyclic or acyclic series, give normal allo- 
phanates. W. G. 


Optical Activity and Quantitative Estimation of Menthol 
Dissolved in Eugenol and Phenol. Oscar von Friepricus 
(Arch. Pharm., 1919, 257, 72—78).—Mixtures of menthol, 
eugenol, and phenol are used as local anesthetics, particularly in 
dentistry, and a solution of menthol (40%), phenol (40%), and 
eugenol (20%) is described in the latest addition of the Swedish 
Pharmacopeia under the name “tinctura antiodontalgica.”’ For 
the estimation of the menthol content, the author has determined 
the specific rotation, at 18°, of solutions of menthol in phenol 
‘ (p=25—50), in eugenol (y=10—50), and in mixtures of phenol 
and eugenol (2:1, 1:1, 1:2), and has derived formule by which 
the menthol content may be directly calculated from the optical 
activity. H. W. 


Use of Methylene-blue for the Detection of Sugar in 
Urine. Lirpers (Deutsch. med. Woch., 1916, 42, 1197; from 
Bied, Zentr., 1919, 48, 81).—Six drops of the urine are treated 
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with 5 c.c. of 0°1% methylene-blue solution and ten to twenty drops 
of potassium hydroxide solution, and the mixture is boiled ; if sugar 
is present in the urine, the blue colour fades, the rate at which it 
disappears depending on the amount of sugar. Other reducing 
substances in the urine do not interfere with the test. 


| W. P. 8. 


Estimation of Blood Sugar by the Modified Picric Acid 
Method. Srantzey R. Benepicr (J. Biol. Chem. 1919, 37, 
503—504).—It is pointed out that the final acidity of the sodium 
picrate—picric acid solution used for removal of the blood proteins 
should be about 0°05—0-04V. If this is not ensured, the reagent 
may fail to precipitate the proteins satisfactorily (compare Rohde 
and Sweeney, this vol., ii, 84). J. C. D. 


Estimation of Reducing Sugars Volumetrically by 
Schindler's Modification of Bertrand’s Method. Berrincrr 
(Bull. Assoc. Chim. Suer., 1918, 35, 111—113).—Bertrand’s volu- 
metric method of determining reducing sugars (A., 1907, ii, 136), 
in which the precipitated cuprous oxide is dissolved in ferric 
sulphate solution and the liquid titrated with permanganate, has 
been rendered more rapid by using the same flask throughout and 
by replacing the filter-tube by a Gooch crucible. Reduction is 
effected in a conical flask, and the cuprous oxide washed quickly 
by decantation through a Gooch crucible provided with an dsbestos 
pad, taking care to carry over as little of the precipitate as possible. 
Ferric sulphate solution of known titre is added to the precipitate 
remaining in the reduction flask, which is immediately connected 
by means of a rubber stopper and funnel with the Gooch crucible, 
and also with a tube leading to a filter-pump. A further known 
volume of the ferric sulphate solution is added to the Gooch 
crucible to dissolve the cuprous oxide remaining on the asbestos 
pad, and the liquid is drawn into the flask. After washing with 
warm water, the solution in the reduction flask is titrated with 
permanganate. J. P.O. 


Behaviour of Inulin in the Animal Body. Application of 
the Benedict Method to the Estimation of Levulose and 
Inulin. Rurn E. Oxey (J. Biol. Chem., 1919, 38, 33—42).— 
Benedict’s method for the estimation of dextrose (A., 1918, ii, 247) 
may be applied with success to the estimation of levulose and of 
inulin. It is necessary in some cases to eliminate the disturbing 
influence of certain salts. J. C. D. 


Estimation of Furfuroids (Furfurosans) in the Different 
Products of Beet-sugar Factories. II. R. Giver (Bull. 
Assoc. Chim. Sucr., 1918, 85, 93—102).—-In a previous paper (A., 
1918, ii, 248), it was shown that in the determination of pectic 
substances in beet-sugar factory products by the Tollens-Councler 
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procedure, sucrose and hexoses in general yield a certain amount 
of furfuraldehyde, the quantity of which, in spite of precautions 
to ensure uniformity, is variable. Satisfactory results, however, 
are claimed to have been obtained by a preliminary elimination 
of the hexose sugars by fermentation, after which the liquid is 
distilled with hydrochloric acid and the phloroglucide precipitated 
and weighed in the usual manner. Operating in this way, the 
amount of pentosans and “pectic substances”’ in beet molasses, 
per cent. of the non-sugars present, was found to average 2°10 and 
6:70 respectively. In the case of first- and second-grade sugars, 
the proportions were considerably higher, from which the author 
concludes that a large part of the so-called furfurosans or furfur- 
aldehyde-yielding substances present in the clarified syrups are 


retained by the sugars when drying in the centrifugals. 
J.P. O. 


Filter for Use in the Estimation of Crude Fibre, etc. 
F. Maca and P. Leperte (Chem. Zeit., 1919, 48, 251).—A disk 
of fine platinum gauze (16 to 17 meshes per cm., each mesh 0-5 mm. 
wide) is placed on a perforated porcelain plate contained in a 
funnel, and asbestos fibre or pulp is introduced so as to form a 
layer on the gauze. W. P. S. 


Systematic Extractions with Ether. Jon. Pixnow (Zeitsch. 


Nahr. Genussm., 1919, 37, 49—65).—At 15°, the distribution 
coefficient of glycollic acid between water and ether is 32, and of 
formic acid 2-4; at 26°, the coefficients are 38 and 2°5 respectively. 
The extraction of succinic acid, oxalic acid, malic acid, etc., from 
half-saturated solutions has been investigated. Lactic acid and 
citric acid may be separated and identified by extraction and use 
of the distribution coefficients. A substance which is not readily 
extracted may be estimated by making a series of successive and 
similar extractions; complete extraction is unnecessary. 


W. P. S. 


New Process for the Estimation of Oxalic Acid, Erwin 
Orr (Ber., 1919, 52, [B], 752—753. Compare H. Krause, this 
vol., ii, 203).—The quantitative decomposition of oxalic acid into 
carbon monoxide, carbon dioxide, and water by acetic anhydride 
in the presence of a trace of sulphuric acid had previously been 
described by the author (A., 1913, i, 1302), and had been attributed 
by him to the intermediate formation of oxalic anhydride; it had 
not, however, been adapted by him to the rapid and exact estima- 
tion of oxalic acid and its salts. H. W. 


Recovery of Ether in Fat Estimations. J. Grossreip 
(Zeitsch. Nahr. Genussm., 1919, 37, 81—82).—A _ considerable 
portion of the ether used in fat extractions remains in the extrac- 
tion thimble; this portion of the solvent may be recovered if, as 
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soon as the extraction is completed, the thimble and its contents 
are transferred to a suitable apparatus and distilled W. P. S. 


Detection of Acetone in Urine. Orro Mayer (JZeitsch, 
physiol. Chem., 1919, 104, 220—228).—A general review of the 
methods for detecting and estimating acetone in urine. A modifi- 
cation of the Legal test is described which gives a reaction with 
acetone present in a dilution of 1:1000. J. C. D. 


Nephelometric Estimation of Acetone in Urine. 6G. 
Issociio (Giorn. Farm. Chim., 1917, 66, 301—303; from Chem. 
Zentr., 1919, ii, 150).—For the estimation of small quantities of 
acetone, the turbidity due to iodoform, and obtained by the use 
of alkaline iodine—potassium iodide solution, is compared with that 
given by a similarly treated solution of acetone (0°01%). The 
tests are performed in two similar crystallising dishes 7 cm. in 
diameter and 4 cm. high. Urine (100 c.c.) is mixed with half its 
volume of water, and 100 c.c. of the distillate are collected. The 
distillate (10 c.c.) is mixed with sodium hydroxide solution (5%, 
10 ¢.c.) and water (30 ¢.c), and iodine—potassium iodide solution 
(5%, 10% KI, 5 e.c.) is added. The turbidity obtained is com- 
pared with that simultaneously given by 10 ¢.c. of acetone solution 
(0-01%). If the acetone content of the distillate is greater than 
that of the control, a proportionately smaller volume is taken, 
which is then diluted to 10 c¢.c.; in the reverse case, less of the 
control solution is taken, but the volume of the samples must 
invariably be made up to 10 c.c., so that the volume of solution 
in the dish always amounts to 50 cc. It is observed that the 
rapidity with which the turbidity appears is, within certain limits, 
proportional to the acetone content. H. W. 


Estimation of Urea in Urine by Direct Nesslerisation. 
Orro Fotrn and Guy E. Youncsure (J. Biol. Chem., 1919, 38, 
111—112).—The preparation of a urease product is described, the 
use of which permits urea nitrogen to be determined directly by 
Nesslerisation. J. C. D. 


Rapid Method for the Estimation of Urea in Urine. 
James B. Sumner [with Aaron Bopansky] (7. Biol. Chem., 1919, 
38, 57—61).—To 1 c.c. of urine in a centrifuge tube is added 1 c.c. 
of a phosphate solution and urease. The reaction is assisted by 
maintaining the tube warm for twenty minutes. The proteins are 
then removed by potassium mercury iodide and centrifugalisation, 
and the ammonia estimated in an aliquot part of the supernatant 
fluid. The method gives results which agree well with those carried 
out by the aeration method. J. C. D. 


Estimation of Urea and Non-Protein Nitrogen in Blood 
and Tissue by Means of Nessler Reagent. A. Gricavut and 
Fr. Guitrin (J. Pharm. Chim., 1919, [vii], 19, 233- 243, 
981-294).. From 1 to 3 c.c. of blood, serum, ete., is mixed with 
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2 to 6 c.c. of a suspension of 1 gram of soya-bean flour in 100 c.c. 
of water containing 0°4 gram of sodium dihydrogen phosphate ; 
the mixture is kept at 56° for fifteen minutes, then treated with 
its own volume of 20% trichloroacetic acid, filtered, and the 
ammonia is estimated in the neutralised filtrate by means of Nessler 
reagent; the quantity of ammonia found is a measure of the urea 
present. To estimate non-protein nitrogen, the substance (blood, 
tissue, etc.) is thoroughly macerated and extracted with chloro- 
form water, the extracts are treated with trichloroacetic acid to 
precipitate proteins, and, after filtration, a portion of the filtrate 
is digested with a mixture of phosphoric acid, three parts, and 
sulphuric acid, one part, and containing one-fifteenth of its volume 
of 10% copper sulphate solution. The ammonia formed is then 
estimated directly in the neutralised solution by means of Nessler 
reagent. W. P. &. 


Analysis of Mercury Fulminate. <A. Lanenans (Zeitsch. 
anal, Chem., 1918, 57, 401—445).—A method described for the 
estimation of mercury fulminate depends on the formation of 
hydroxylamine when the fulminate is dissolved in 12% hydro- 
chloric acid ; the hydroxylamine is estimated by boiling the hydro- 
chloric acid solution with the addition of iron alum solution, and 
then titrating the hot mixture with WV /20-permanganate solution. 
[See, further, 7. Soc. Chem. Ind., 1919, 389a.] W.P.S. 


Tungstic and Molybdic Complexes as Precipitants of 
Organic Bases. Luis Gue.iatme.ui (Anal. Soc. Quim. Argentina, 
1918, 6, 57—-64).—-Solutions of the sodium salts of the following 
acids in dilute hydrochloric acid were prepared: tungstic, arseno- 
tungstic, silicotungstic, phosphotungstic. molybdic, arsenomolybdic, 
phosphomolybdic, arsenotungstomolybdic. arsenovanadotungstic. 
The effects of these reagents on the following organic bases in 
dilute hydrochloric acid solution were observed and tabulated: 
a- and §-naphthylamine, benzidine, antipyrine, pyramidone, 
caffeine, pyridine, nicotine, quinoline, cinchonine, cocaine, 
auramine. W. S. M. 


A Reaction of Aconitine. L. P. J. Pater (J. Pharm. Chim., 
1919, [vii], 19, 295—-296).—Crystallised aconitine yields a violet 
coloration when heated with phosphoric acid solution (D 1°7); 
amorphous aconitine gives a grey coloration with the test. Both 
forms of aconitine give a violet coloration if the phosphoric’ acid 
is mixed previously with 4% of its weight of sodium molybdate. 
Aspidospermine and veratrine also give a violet coloration under 
these conditions, but the former may be identified by the action 
of oxidising substances on it, and the latter by means of its reac- 
tion with mineral acids. Other alkaloids do not give a violet 


coloration. [See, further, J. Soe. Chem. Ind., 1919, July.] 
W. P.S. 
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Detection of the Poisons which can be Extracted with 
Ether from the Acid Aqueous Solution in the Stas-Otto 
Process. III. O. Tunmann (Apoth. Zeit., 1918, 33, 443—444, 
447-448, 454—455; from Chem. Zentr., 1919, ii, 42—43. Com- 
pare A., 1918, ii, 139).—Colchicine.—The residue, obtained accord- 
ing to Stas-Otto, is an amorphous, brownish-yellow mass with a 
very bitter taste. The sublimates are dull white or yellow and 
amorphous. Hydrochloric and sulphuric acids colour the sublimate 
yellow. The solution in sulphuric acid becomes pale green, blue, 
and violet on addition of a little nitric acid. Nitric acid gives a 
violet, greenish-yellow, and yellow coloration, which becomes red 
on addition of alkali. Phenol solution causes the separation of 
minute drops from the aqueous solution of the sublimate. Ferric 
chloride imparts a dark green or olive-green colour, but only dis- 
solves the sublimate when warmed, the coloration becoming more 
intense. 

Caffeine can be immediately sublimed from all its pharma- 
ceutical preparations, and also from blood or urine; it is more 
difficult, and often not directly possible, to obtain similar sublimates 
from theobromine. Caffeine sublimates consist of needles and 
prisms with direct extinction, and six-sided platelets; theobromine 
sublimates never exhibit these large crystals, but are composed of 
needles and masses of small nodules. If the sublimates are 
moistened with nitric acid (5%) and a drop of silver nitrate solu- 
tion (5%) is added, large, rounded nodules, from which fine, bent 
crystal threads project, are observed with caffeine, whilst theo- 
bromine yields large sheaves and tufts composed of long, colourless, 
rectangular rods, which have oblique extinction and _polarise 
strongly in all colours. The reaction with mercuric chloride can 
also be applied to theobromine ; the crystals of theobromine mercuric 
chloride polarise in colours, generally have oblique extinction, but 
are composed of small groups which cannot always be recognised 
even with a lens. Mercuric chloride and gold chloride are not 
suitable reagents for distinguishing between caffeine and _ theo- 
bromine. With bromine—potassium bromide, crystals differing 
from those described by Eder (A., 1917, ii, 346) can be obtained 
if the caffeine sublimate is first dissolved in the bromine—bromide 
solution and hydrochloric acid is carefully added; in addition to 
a few needles (10—20,n), single, yellow crystals separate, round 
which prisms gradually group themselves.. All the crystals are 
more or less colourless after an hour. Under these conditions, 
theobromine does not give a precipitate. When caffeine or theo- 
bromine sublimates are treated with hydriodic acid and the solu- 
tions warmed until gas commences to be evolved, a portion of the 
bases collects in black lumps, whilst the remainder passes into solu- 
tion ; small, blackish-brown rhombs and four-sided plates separate 
from the caffeine solution, which appear red between crossed 
Nicols, show very faint pleochroism, and finally unite to irregular 
masses. From the theobromine solution, much larger, flat, four- 
sided or rhombic platelets crystallise, which show unusually marked 
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pleochroism and, generally, oblique extinction. Caffeine and theo- 
bromine are most readily distinguished by means of nitric acid. 
If the sublimates are warmed with concentrated nitric acid until 
a colourless rim is formed, caffeine nitrate separates in the same 
form as by sublimation or can be identified as chloralcaffeine, whilst 
the theobromine nitrate appears in short, thick crystals and rhombs 
which grow to masses and rosettes. The murexide test can readily 
be performed on an object-glass, and the results are conclusive with 
20 wg., and probably with less. 

Mercurie Chloride.—To avoid confusion with the members proper 
of this group, the following reactions for mercury may be per- 
formed with the sublimates. Zinc chloroiodide gives a pale red 
colour at the edges, and the precipitate is soluble in an excess of the 
reagent. Hydriodic acid gives a brownish-red precipitate at the 
rim, which is immediately soluble in excess of the reagent. Nitric 
acid yields a colourless solution which, on evaporation, deposits long 
prisms of mercuric chloride. Identification of mercuric chloride 
is confirmed by the following tests: Precipitation of the iodide 
from iodine solutions by means of copper sulphate, precipitation 
of the oxide by alkali, amalgamation with copper wires under a 
coverslip, distillation, and conversion of the distilled mercury into 


the iodide. H. W. 


Use of Certain Reagents for the Detection of Emetine 
in Human Urine. Cx. Marre: (Compt. rend. Soc. Biol., 1918, 
81, 315—317; from Chem. Zentr., 1919, ii, 326).—The sensitive- 
ness of a number of reagents has been determined, using emetine 
solutions of known content. Tancret’s reagent gives a perceptible 
turbidity with 0°0000125 gram emetine hydrochloride in 5 c.c., 
Mayer-Valser’s reagent with 0-000025 gram in 5 e.c., Dragendorff’s 
and Bouchardat’s reagents with 0°00005 gram in 5 e.c. Calcium 
chloride and hydrochloric acid give a distinct coloration with 


0°0002 gram in 5 c.c. Froehde’s reagent is also very sensitive. 
H. W. 


Detection of Nicotine. O. Tunmann (Apoth. Zeit., 1918, 33, 
485—486; from Chem. Zentr., 1919, ii, 227).—A few crystals of 
p-dimethylaminobenzaldehyde are dissolved in a drop of fuming 
hydrochloric acid on an object-glass and brought into contact with 
a drop of an aqueous solution of nicotine. A pink, and then a 
reddish-violet, zone is formed at the line of contact, and the whole 
liquid becomes reddish-violet. The coloration increases in intensity 
and is permanent for ten to twenty-four hours. Under similar 
conditions, coniine, pyridine, and acetone do not yield colorations. 
Coniine, pyridine, and the other alkaloids do not influence the 
reaction. Aniline, in not too dilute solution, gives a red coloration, 
but crystals of the dye immediately separate. The reaction affords 
the most sensitive test for nicotine without using a microscope, and 
occurs within a minute with 0°2 mg. of the alkaloid. The presence 
of nicotine in cigar smoke is easily demonstrated in this manner. 
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The most sensitive microchemical reagent is a cold saturated 
solution of picric acid to which 10% of concentrated hydrochloric 
acid has been added. A yellow, amorphous precipitate, from 
which crystals separate in a few seconds, which is recognisable with 
the naked eye, is obtained with 10yg. nicotine. With 5yg. of 
the alkaloid, the precipitate is not formed, but the same crystals 
appear, generally, however, in indistinct, feathery forms, but 
always of the same magnitude and arranged in groups. The 
latter can generally be recognised by the eye, invariably with a 
lens. The limit of sensitiveness (in two to three minutes) is 3 yg. 
The prismatic crystals shine yellow and green between crossed 
Nicols, and generally have oblique extinction. Aniline, coniine, 
and dilute pyridine do not yield crystals. Pure pyridine gives 
similar crystals, but not the preliminary amorphous precipitate. 


H. W. 


Identification of Bilirubin. E. Kuiarren (Wien, klin. Woch., 
1918, 31, 1018; from Chem. Zentr., 1919, ii, 152).—Methylene- 
blue solution (1%, five drops) is added to the urine (5 c.c.), giving 
an emerald-green coloration, which disappears on addition of 
two to three drops of potassium permanganate solution (1%) and 
is replaced by an intense blue colour. The reaction is character- 
istic of bile pigments, and depends on their ready decomposition 
by potassium permanganate, whereby the yellow components are 
removed from the mixture of dyes. H. W. 


A System of Blood Analysis. Orro Foun and Hsien Wu 
(J. Biol. Chem., 1919, 38, 81—110).—An attempt to combine a 
number of different analytical procedures into a compact system 
of blood analysis so that estimations of non-protein nitrogen, urea, 
creatinine, creatine, uric acid, and sugar may be carried out on 
10 ¢.c. of blood. The pivotal point is the preparation of a satis- 
factory protein-free filtrate from the blood. For this purpose, 
tungstic acid was found highly satisfactory, less than 1 gram being 
sufficient to remove the proteins of 10 c.c. of blood. The separ- 
ation is rapid and does not involve any loss of the substances which 
it is desired to estimate. In this filtrate, total non-protein nitrogen 
is determined by a slight modification of the direct Nesslerisation 
method (A., 1916, ii, 573). Sugar is estimated by the reduction 
of an alkaline copper tartrate solution, followed by the measure- 
ment of the depth of colour produced with Folin’s phenol reagent 
(A., 1912, ii, 1012). The results indicate that this method is the 


most accurate of any proposed for the estimation of blood sugar. 
J.C. D. 
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General and Physical Chemistry. 


Optical Properties of Magnesium Platinocyanide. P. 
GauBer? (Bull, Soc. frang. Min., 1917, 40, 177—182; from Chem. 
Zentr., 1919, i, 509).—The author has redetermined the optical 
constants of magnesium platinocyanide, MgPtCy,,7H,O, since the 
data recorded in the literature are discordant. The following 
indices of refraction are found for the usual lines: B(687)=1°5546, 
('(653) =1°5585, D(589)=1°5608, #(527)=1°57. H. W. 


The Modifications Produced in the Spark Spectra of 
Different Metals by the Surrounding Medium. Bovucuera. 
pe LA Rocue (Bull. Soc. chim., 1919, [iv], 25, 305—309).—Spark 
spectra between metallic electrodes in oxygen or oxidising gases, 
such as carbon dioxide or nitrous oxide, are similar to those 
obtained in air and undergo the same change when a self-induction 
coil is introduced into the circuit. The spectra in reducing gases, 
such as hydrogen, illuminating gas, etc., are different, being very 
poor in rays, and if the se!i-induction coil is introduced, the metallic 
spectrum is still further enfeebled. This phenomenon varies in 
intensity with the metals examined, and the author gives the 
principal rays which persist in a number of metallic spectra in 


hydrogen or hydrocarbons. W. G. 


Series Spectrum of Helium. A. Lanpé (Physikal. Zeitsch., 
1919, 20, 228—-234).—A mathematical paper in which relation- 
ships between the structure of the helium spectrum and the series 
spectra are discussed. 


Regularities in the Spectra of Lead and Tin. R. V. 
Zumsve1n (Z'rans. Roy. Soc. Canada, 1918, [iii], 12, III, 59—63). 
—An examination of the lead spectrum shows that there are five 
series of three lines, the corresponding members of which have 
constant frequency difference, the heads of these series being the 
lines 7229°30, 4057°97, 3683-60, 3639-71, and 2833-17. Similarly, 
tin shows five groups of three lines each with constant frequency 
difference, the heads of each group being the lines 3801°16, 3175-12, 
3009°24, 2863°41, and 2840°06. W. G. 


New Lines in the Extreme Ultra-violet of certain Metals. 
D. 8. Ainstre and D. 8. Futrer (7'rans. Roy. Soc. Canada, 1918, 
[iii], 12, III, 65—-78).—The vacuum arc spectra of lead, tin, iron, 
nickel, cobalt, thailium, copper, aluminium, zinc, and carbon have 
been studied from A 2400 to A1400. The vacuum arc spectra 
obtained for copper, zinc, and aluminium were found to correspond 
with the results obtained for the spark spectra. The results 
obtained for tin, lead, and thallium between A2400 and A 1800 
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agree fairly well with those obtained by Saunders (compare A str, 
Phys. J., 1913, 48, 234). Several new lines between A 1800 and 
A. 1400 were observed and measured. W. G. 


Arc Spectrum of Scandium. Sir Wittiam Crookes (Proc. 
Roy. Soc., 1919, [A], 95, 438—439).—The are spectrum of scandium, 
from wiikite has been photographed and the lines measured. The 
are was produced between poles made by compressing a mixture of 
silver powder and scandium oxide. On the same plate, photo- 
graphs were obtained of (i) iron, (ii) scandium and silver, and 
(ili) silver. In this way the silver lines were eliminated and the 
wave-length of the scandium lines deduced from the iron lines. A 
table is given containing 101 lines between A 2420-025 and A 63057. 


A photograph of the spectrum is reproduced in the paper. 
J. F. S. 


The Constitution of the Atom and the Properties of Band 
Spectra. H. Destanpres (Compt. rend., 1919, 168, 1179—1183). 
—-Based on the formula 

v= tf(n®p*)(m+a)?/24+ B(n+ BP? /2—C(p+y)?/24K 
(compare this vol., ii, 206), the author indicates a new method for 
classifying band spectra. W. G. 


The Absorption Spectra of the Nitric Esters of Glycerol. 
Harry Hepworrtn (T., 1919, 115, 840—847). 


Researches on Pasteur’s Principle. F. M. Jarcer (Rec. 
trav. chim., 1919, 38, 171—316).—This paper contains a full, 
detailed account of the author’s crystallographic and _ optical 
researches on those complex metallic salts which can be separated 
into d- and optically active isomerides (compare A., 1915, i, 867; 
ii, 399; 1918, i, 3, 7; this vol., i, 5, 8, 252). The salts described 
fall into three groups: (1) complex salts of tervalent chromium, 
cobalt, and rhodium with three molecules of ethylenediamine; 
(2) complex salts of iron, chromium, cobalt, rhodium, and iridium 
with three radicles of oxalic acid; (3) analogous salts of iron, 
chromium, and rhodium with three radicles of malonic acid. The 
existence of geometrical enantiomorphism in these salts is explained 
by Werner’s octahedral distribution of the three similar bivalent 
radicles about the central metallic atom, and it is pointed out that, 
although the optically active molecules are dissymmetrical, they 
are not asymmetrical, but contain certain elements of symmetry, 
among others a three-fold axis, which sometimes also appears in 
the actual crystals. The optical rotatory power of these salts is 
often extremely high. There appears to be no direct connexion 
between the optical rotation and the appearance of enantio- 
morphous hemihedral forms on the crystals. These forms usually 
appear in the derivatives of oxalic and malonie acids, but rarely in 
those of ethylenediamine. It is concluded that the magnitude and 
the intensity of the rotatory power of the dissymmetrical molecules 
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are not dependent on chemical contrast among the substituents 
distributed around the central metallic atom, but that the appear- 


ance of enantiomorphous hemihedral forms is favoured by such 
contrast. E. H. R. 


The Phenomena of Luminescence accompanying the 
Oxidation of Potassium or Sodium. G. Resour (Compt. rend., 
1919, 168, 1195—1196).—The author finds that the presence of 
moisture is essential to the luminescence, which really accompanies 
the formation of the hydroxides of the metals from the oxide. 


W. G. 


Cause of the Sensitiveness of Chemical Compounds to 
Light. Jon. Piornikow (Chem. Zeit., 1919, 43, 321—323, 
33/—338).—A theoretical paper in which it is shown that photo- 
chemical reactions take place according to the schemes: (1) acids, 
R-CO,.H —> RH+CO,; (ii) aldehydes, R-COH —> RH+CO; 
(iii) alcohols, R°-CH,,OH —> RH+CO+H,; (iv) ketones, 
R-CO-R’ —> R-R’ + CO; (v) diazo-compounds, RN,R’ —> 
R:R’+N,. The illumination of a double bond leads either to the 
production of a stereoisomeride or an intramolecular change or the 
formation of a saturated closed ring system. Light has the 
tendency to convert unsaturated systems or compounds into systems 
stable to light. The production of stereoisomerides or intramole- 
cular changes: is to be regarded as the first intermediate stage of 
the action of light. Systematic photolysis and careful choice of the 
source of light will effect the above-named changes in all aliphatic 
compounds of the types mentioned. In these changes energy may 
be either absorbed or evolved. If there is no possibility of the 
formation of a more saturated or less saturated system, then a 
photo-equilibrium is set up which may be displaced in either direc- 
tion by varying the wave-length of the light. The photochemical 
and photocatalytic properties of the elements are periodic func- 
tions of their atomic weights. J. F.S8. 


Limiting Absorption Frequencies of Rontgen Rays by 
the Heavier Elements particularly the Rare Earths. 
MANNE SrecBaun and Epv. JOnsson (Physikal. Zeitsch., 1919, 20, 
251—-256)..-The limiting absorption frequency -is_ absolutely 
characteristic of a chemical element, and therefore serves to identify 
and establish the purity of any given element. The present work 
was undertaken with the object of measuring this factor in the 
case of the rare earth metals. Various methods were available, but 
for various reasons were unsuitable; the methods due to de Broglie 
(A., 1916, ii, 509) and Wagner (Bayr. Akad. d. Wiss., March, 
1916) are associated with a fundamental error due to the penetra- 
tion of the Réntgen rays into the crystals, whereby the reflection 
occurs deep in the crystal. The authors have developed a modifica- 
tion of this method. The light passes through a thick lead slit 
at the back of which the element in any of its compounds is placed ; 
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thence the rays pass to a rock salt or calcite crystal 2 mm. thick, 
and are there reflected through a second slit which is fitted with 
gold edges, and thence through a third slit to the photographic 
plate. The apparatus is fitted up in a lead-lined cast-iron chamber. 
The Rontgen rays were produced from a glowing cathode tube. 
Measurements were made with the elements of atomic numbers 
48—67, 78—83, 90, and 92. The following values were obtained ; 
the atomic number is bracketed in each case: Cd (48), A=1°470; 
Sn (50), A=1°537; Te (52), A=1°606; I (53), A=1°641; Cs (55), 
A=1'706 ; Ba (56), A=1°739; La (57), A=1°772; Ce (58), A=1°807; 
Pr (59), A=1-843; Nd (60), A=1°878; Sa (62), A=1:948; Eu (63), 
A=1°'983; Gd (64), A=2:018; Dy (66), A=2-088; Ho (67), 
A=27125; Pt (78), A=2°518; Au (79), A=2°561; Hg (80), 
A=2°601; Tl (81), A=2°647; Pb (82), A=2°687; Bi (83), 
A=2°725; Th (90), A=2-979; and U (92), A=3°089. The wave- 
lengths are all given in Angstrém units. The results are compared 
with those of de Broglie (loc. cit.), Wagner (loc. cit.), and Blake 
and Duane (Phys. Rev., 1917). J. F.S. 


The Relation between the l-Series of X-Ray Spectra 
and the Atomic Weight. F. Kircnor (l’hysikal. Zerisch., 1919, 
20, 211—-214).—The product of the 1-wave-length into the square 
of the integer nearest approaching half the atomic weight (called 
Rutherford’s ordinal number) is approximately a constant, equal 
to 12,550, for the elements from zinc to uranium. F. 8. 


} The Radioactivity of the Natural Gases of Canada. 
Joun SatrrerRty and J. C. McLennan (Trans. Roy. Soc. Canada, 
1918, [iii], 12, III, 153—160).—-The authors have measured the 
amount of radium emanation per litre of gas and the helium and 
nitrogen content of a considerable number of natural gases of 
Canada. The results show that there is no direct relationship 
between the radioactivity and either the helium or the nitrogen 
content, but that helium and nitrogen usually vary together. 


, 


The Radioactivity of Rubidium. Orro Haun and Martin 
Rornensacu » (hysikal. Zeitsch., 1919, 20, 194—202).—The 
B-activity of rubidium preparations of various ages since prepara- 
tion show no variation such as is to be expected if the B-rays arose 
from a relatively short-lived isotope of rubidium, and cannot be 
separated or affected by chemical purification. The radioactivity 
appears to be an atomic property of rubidium. The radiation from 
a plate 25 cm. in diameter, covered uniformly with the rubidium 
preparation, was compared with that of uranium from a similar 
surface of uranium oxide of about 0°5 mg. per cm.?, a-rays being 
absorbed by passage through 0-01 mm. of aluminium foil. The 
soft B-rays of uranium-X,, after subtracting the effect due to the 
penetrating f-rays of uranium-X,, were half absorbed in 0°015 mm. 
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of aluminium (4, =463[cm.]~-!). The B-rays of rubidium were 
exponentially absorbed, showing that they were homogeneous as 
regards velocity and penetrating power, being half-absorbed by 
0°020 to 0:0225 mm. of aluminium (4, =347— —308[em. ]-?), and are 
therefore somewhat the more penetrating. The soft B-rays given 
by radium itself have an absorption coefficient of 312(cm.)~! in 
aluminium. The velocity of the rubidium rays, estimated from 
their absorption coefficient, is 58 to 60% of that of light. 

Under the conditions described, 12°6 grams of rubidium sulphate 
spread over 500 cm.®, compared with a similar surface of 0°28 gram 
of uranium oxide, gave an activity per gram of rubidium salt 
1/184th of that per gram of uranium oxide (total B-rays). 
Referred to the metals, the ratio is 1:139, and subtracting for the 
effect of the hard f-rays of uranium-X,, the ratio is 1:32. By 
using less and less rubidium salt and extrapolating to a film of zero 
thickness, the ratio is further increased in favour of the rubidium 
to 1:15, to an accuracy of 20%. That is, the B-activity of rubidium 
is 1/15th of that due to uranium-X, in the same weight of 
uranium, absorption in the material being corrected for. For 
thorium, the ratio is probably 1/10th, comparing similar B-rays. 

Applying the law of radioactive change, the product of rubidium 
should be an isotope of strontium, and of potassium an isotope of 
calcium. The investigation of the atomic weight of calcium derived 
from potash felspar, containing only small amounts of calcium, is 
suggested, as if the calcium is a product of the potassium, its atomic 
weight should be about a unit less than the accepted value. The 
period of half-change of rubidium, calculated from the ratio of its 
B-activity to that ‘of uranium-Y,, is about 10 years, and for 
potassium probably three times as great. If the age of the oldest 
felspars is taken as 10° years, only “0: 17% of the potassium should 
have changed into calcium. The period of potassium, however, may 
be as great as seven times that of rubidium, and it is doubtful if the 
expected difference of atomic weight would be detectable. 
Similarly for the possible case of cesium transforming itself into 
barium, though no f-activity of cesium has been detected, an 
examination of the cesium mineral pollux is suggested. F. 8. 


Is the Electrical Conductivity of the Elements Con- 
ditioned by the Presence of Isotopes ? F. H. Lorine (Chem. 
News, 1919, 119, 14—-16).—Assuming that those elements the 
atomic weights of which are not whole numbers are mixtures of 
two isotopes the atomic weights of which are whole numbers, it is 
suggested that the proportions of the two isotopes in the element 
may determine its electrical conductivity. It is further suggested 
that in those elements having a high conductivity there may be a 
greater proportion of the isotope of lower atomic weight, whilst in 
the non-conducting elements the proportions may be reversed. 
This idea is developed in a table, in which, for a number of con- 
ducting and non-conducting elements, the atomic weights and 
proportions of hypothetical isotopes are given. E. H. R. 
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New Process for Measuring the Specific Inductive Power 
of Liquids. F£.ix Micnaup and Aumep Batiout (Ann. Physique, 
1919, [ix] 11, 295—322).—The apparatus consists of a cylindrical 
condenser with a vertical axis; between the armatures of which the 
liquid rises under the action of the electric field, this rise being 
shown by a lowering of the level of the liquid in a lateral glass 
tube. The specific inductive powers of benzene, vaselin, cyclo- 
hexane, and turpentine were measured by this method, the results 
for benzene being 2°28 and for cyclohexane 1°87. Solutions of 
phenol in benzene were also examined, and it was found that the 
dielectric constant reaches a maximum at a concentration of 11% 
of phenol. With mixtures, the phenomenon of “electro-osmosis” 
may occur, and it is proposed to study this in detail. The 
apparatus, slightly modified, may be used as an electrometer. 

W. G. 


Characteristics of the Spark Discharge and its Effect 
in Igniting Explosive Mixtures. Cuirrorp C. Paterson and 
NorMaAn CampBeLL (roc. Physical Soe. London, 1919, $1, 
168—-228).--The object of the work described in the paper was io 
determine the relationship between the electrical characteristics of 
a spark discharge and its power of igniting explosive mixtures. An 
attempt was made to produce a form of discharge in which the 
current and the duration of the discharge could be controlled and 
varied. This failed; the discharges obtained always consisted of a 
discontinuous series of individual sparks, each of which lasted for 
a time which could not be subdivided. Quantitative measurements 
show that each of these individual sparks consists in the passage of 
a definite quantity of electricity, Q@, across the gap, and represents 
the discharge of a condenser of definite capacity previously charged 
to the spark potential of the gap. The maximum duration of a 
spark is of the order 0:00005 second, but there is reason to believe 
that the actual value is considerably less than this figure. It was 
found impossible to obtain a discharge which was continuous, except 
when it took the form of an are or a brush. The sparks obtained 
from an induction coil are of the same type as those obtained from 
a condenser. It is therefore suggested that the quantity Q, 
together with the form of the spark gap, may be sufficient, to define 
the nature of the spark and to determine its igniting power. It 
is shown that discharges which consist of a series of similar sparks 
have the same igniting power as a single spark of the same 
character ; that is to say, that the ignition, if it occurs at all, occurs 
at the first spark. Working with mixtures of petrol and air, it is 
shown that the igniting power of a spark increases with both the 
capacity discharging and the spark potential, but varies much more 
rapidly with the latter factor. The energy required for ignition 
decreases rapidly as the spark potential increases, and there is no 
indication that, if the spark potential were sufficiently increased, 
the energy required for ignition might not be reduced greatly 
beyond the measured limit, namely, 0-0004 joule. Other things 
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being equal, electrodes with small radius of curvature have greater 
igniting power ; the metal of which the electrodes is made is of no 
importance from the point of view of ignition. J. F. S. 


The State of Super-conductivity in Metals. C. A. 
CromMELIN (Chem. Weekblad, 1919, 16, 640—669).—A lecture 
delivered before the Natuurkundig Gezelschap in Leiden. Special 
reference is made to the work of Kamerlingh Onnes. W.S. M. 


Electromotive Activity of Carbon Monoxide. II. K. A. 
Hormann and B. Wurrumann (Ber., 1919, 52, [B], 1185-—-1194).— 
It has been previously shown (this vol., ii, 8) that the oxidation 
energy of carbon monoxide at the ordinary temperature can be 
largely converted into electrical energy when the carbon monoxide 
is oxidised at a copper electrode wetted with alkali hydroxide solu- 
tion which is connected with a copper or platinum—air electrode. 
It is now shown that, in contrast to hydrogen, the activity of carbon 
monoxide is 0-12 volt greater at a copper than at a hydrogen elec- 
trode, and, further, that the potential developed by the oxidation 
of carbon monoxide is greater than that developed from hydrogen 
by 0°3 to 0°08 volt. A copper electrode is particularly useful in 
the utilisation of air in the carbon monoxide cell, since it forms a 
primary oxide with the oxygen the oxidative power of which is 
more than 0°2 volt greater than that of cupric oxide. 

The potentials of the following cells are recorded, the electrolyte 
being 15% pure potassium hydroxide solution in every case: H,]| Pt, 
electrolyte, HgO|Hg, 0°93 volt at 22°; CO|Pt, electrolyte, 
HgO|Hg, 0°91 volt; CO!coppered carbon, electrolyte, HgO| Hg, 
0:96 volt at 17--18°; CO]|coppered carbon, electrolyte, Pb|air, 
117 volt at 14°; CO|platinised carbon, electrolyte, Pt| air, 1°05 volt 
at 18°; CO|Cu, electrolyte, copper oxidelair, 0°95—0°99 volt at 
20° ; CO| platinised platinum, electrolyte, copper oxidelair, 0°91 
volt. at 18°; H.|platinised platinum, electrolyte, copper oxide|air, 
0:958 volt at 18-°3°. 


Methods of Measuring Electric Cataphoresis. Tue. 
SvepBERG and Huco Anpersson (Kolloid Zeitsch., 1919, 24, 
156—165).—The various methods which have been used for measur- 
ing the migration velocity of colloidal particles in an electric field 
are critically discussed and their errors enumerated. It is held 
that none of the methods hitherto described is entirely satisfactory, 
although that due to Linder and Picton (T., 1897, 71, 568) is 
usable in some circumstances. The authors describe the construc- 
tion of a small vessel in which microscopic cataphoresis experiments 
may be carried out with either direct or alternating current. A 
photomicrographic method is described by which cataphoresis may 
be measured by means of a direct current flowing for very short 
periods. A microscopic method is also described in which altern- 
ating current is used. A comparison of the results obtained by 
these methods shows that the latter is more exact and gives values 
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which more nearly agree with the theoretical values than the 
former. J. F.S. 


Some Determinations of the Heat Conductivity of 
Selenium. Epna D. Sayce (J. Proc, Roy. Soc. N.S. Wales, 1917, 
51, 356—363).—It was found that the thermal conductivity of 
selenium varied over a wide range, and was affected by the condi- 
tions which influence its electrical conductivity, and in the same 
direction, but in general to a slighter extent. The thermal con- 
ductivity of vitreous selenium at 25° was found to lie between 
0-000293 and 0°000328. That of crystalline selenium at 25° varied 
from 0°00070 to 0°00183. The values for the crystalline form 
increased in general with the temperature of preparation, but 
diminished with age. In all the cases examined, the temperature- 
coefficient was positive. All measurements were made with the 
selenium in darkness. W. G. 


The Determination of the Melting Points of Fats and 
Similar Substances by Means of the ‘‘ Ascension '’ Method. 
D. J. pe Jone (Pharm. Weekblad, 1919, 56, 925—-931).—A short 
column of fat is allowed to solidify for twenty-four hours in a 
narrow glass tube open at both ends. The tube is placed vertically 
in water or glycercl so that the top of the fat column is below the 
level of the liquid. The temperature of the bath is raised slowly 
until the melting point is reached, at which temperature the column 
of fat begins to rise in the tube. Constant results were obtained 
when a thin-walled tube of 1 mm. internal diameter was used with 
a fat column,1 cm. long placed 1 cm. below the surface of the 


water. W.S. M. 


The Freezing Point of Solutions with Special Reference 
to Solutions Containing Several Solutes. Caries Epwarp 
Fawsitt (T., 1919, 115, 790—801). 


Cryoscopy in Acetylene Tetrabromide. R. Lespirau (Compt: 
rend., 1919, 169, 31—-32).—Using benzene, chloroform, carbon 
tetrachloride, and ethyl ether as solutes, the author finds that the 
eryoscopic constant of acetylene tetrabromide, m. p. 0—0°13°, is 
217, and that it varies but little with the nature of the disso!ved 
substance or the concentration providing that the solution remains 
dilute. W. G. 


Variation of the Vapour Pressure with the Temperature. 
C. Eminio CanponeLii (Gazzetta, 1919, 49, i, 151—153).—If @ 
denotes the absolute critical temperature of any liquid, 7 its critical 
pressure, and f its vapour pressure at a temperature 7’ lying 
between absolute zero and the critical temperature, results in close 
agreement with the experimental data are given by the formula 
lgm/f=(@—T)/7.\gh0/T, h being a constant characteristic for 
each liquid. The values of IgA are: for carbon disulphide, 
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2°21503; chloroform, 2°58134; alcohol, 3°6765; water, 2°92714; 
ethyl ether, 2-80416; benzene, 2°64664; sulphur dioxide, 2°79064 ; 
cyanogen, 2°92481 ; and ammonia, 2°79. =: a Ee 


Maximum Vapour Pressures of Benzene and cycloHexane 
at Moderate Temperatures and Calculation of their 
Principal Specific Heats. G. Désarpin (Ann. Physique., 1919, 
ix], 11, 253—-291).—A more detailed account of work already 


published (see this vol., ii, 95). W. G. 


The Saturated Vapour Pressures and the Heats of 
Vaporisation of Propyl Acetate at Different Temperatures. 
E. Artks (Compt. rend., 1919, 168, 1188—1192).—Using the 
formula previously given (compare A., 1918, ii, 352) for caleu- 
lating the value of the function IT, from these results the author 
has calculated the saturated vapour pressures and heats of vapor- 
isation of propyl acetate at different temperatures, and finds that 
the caleulated values are in close agreement with those observed by 


Young. W. G. 
Volatility. Orro Rurr (Ber., 1919, 52, [B), 1223—1238)—A 


theoretical paper in which the boiling point of the substance under 
atmospheric pressure is treated as a measure of its volatility. A 
series of tables is given showing the b. p. of fluorides, chlorides, 
hydrides, nitrides, and oxides as far as these have been determined. 
A discussion is then entered on with regard to the part played by 
mass, atomic volume, number of atoms in the molecule, negative 
minimal loading of the atoms in the molecule, and molecular 
symmetry on volatility. For details, the original paper must be 
consulted. 


Thermochemistry of Organic Fluorine Compounds. 
Fripirtc Swarts (J. Chim. Phys., 1919, 17, 3—70).—Using a 
Langbein calorimetric bomb in which the silica-containing parts 
have been replaced by platinum, the author has determined the 
heat of combustion of a very large number of organic fluorine com- 
pounds. The results are recorded as (i) heat of combustion per 
gram, (ii) molecular heat of combustion (a) at constant pressure 
and (b) at constant volume. The heat of formation is also calcu- 
lated in each case. The method of preparation, density, freezing 
point, and boiling point are recorded for every compound. By 
comparing the present results with those of Berthelot for other 
substances, the heat of substitution of one atom of fluorine for 
one atom of hydrogen is calculated. The substitution of the first 
atom of fluorine for hydrogen increases the heat of formation by 
about 17 cal., although the value fluctuates considerably for the 
various types ‘of compounds; the introduction of the second atom 
of fluorine increases the heat of formation more than the first in 
all cases. The effect of substituting fluorine in benzene derivatives 
is also studied. It is shown that the replacement of one hydrogen 
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atom by fluorine increases the heat of formation by 15°8 cal., but 
the second further increases it by 22°3 cal. if the second atom 
enters the para-position. The substitution of fluorine in mono- 
substituted benzenes increases the heat of formation from 8°15 cal. 
in the case of o-fluoronitrobenzene to 22°6 cal. in the case of 
m-fluorophenol. Similar calculations are made for tri- and tetra- 
substitution products of benzene. J. F.S. 


Heat of Coagulation. H. R. Kruyr and Jac. vAN DER Spex 
(Kolloid Zeitsch., 1919, 24, 145—155).—The heat change 
occasioned by the sudden coagulation of arsenic sulphide sol and 
ferric oxide sol has been determined. In the case of arsenic 
sulphide, the coagulation was brought about by the addition of a 
solution of alum or potassium chloride. In all experiments, the 
heat change was extremely small, the amount of heat developed 
being 0°01--0°05 gram cal. per gram of arsenic sulphide. Ferric 
oxide sols were coagulated by the addition of sodium sulphate 
solution, and in this case the heat developed was considerably 
greater, amounting to 2 gram cal. per gram of ferric oxide. Ex- 
periments show that the heat developed depends very largely on 
the chlorine content of the sols. It is in keeping with expectation 
that there should be a considerable difference in the development 
of heat in the two cases, for the coagulation of ferric oxide sol is 
accompanied by a considerable increase in volume, whilst that of 
arsenic sulphide is accompanied by a very small diminution in 
volume. Further experiments were made to determine the heat 
change brought about by the adsorption of crystal-violet by animal 
charcoal. The results are only approximate and give the order of 
magnitude of the change; thus 5 grams of charcoal adsorb 2°21 
millimols of crystal-violet with a heat absorption of 16°58 gram 
cals. For calculations of the amount of energy set free in the 
coagulation of arsenic sulphide sol, compare Linder and Picton 


(T., 1892, 61, 114). J.F.S. 


Calculation of the Divergences from Avogadro’s Law 
by the Method of Compressibilities. Application to 
Hydrogen Bromide. Pu. A. Guve (J. Chim. Phys., 1919, 17, 
141—170).—A theoretical paper in which it is shown that the 
work of Moles (A., 1916, ii, 42, 526) and Reiman (A., 191%, 
ii, 137, 200) on the density of hydrogen bromide definitely indicates 
that the compressibility (pv) of this gas at 0° and at pressures 
above 1 atm. is not a linear function of the pressure (p) nor of 
the inverse of the volume (1/v). This being the case, the product 
pv ought to be represented by a formula of the second degree of 
p or 1/v, and this equation ought to hold for all gases less volatile 
than carbon dioxide. By means of the modified van der Waals’s 
equation, it is known at once whether a gas ought to be repre- 
sented in the neighbourhood of 1 atm. by an equation of the first 
or second degree. The use of a formula of the second degree, 
(pv)=1+a+ap+bp*, or (pv)=1+al+a'/v+b!'/v*? for the extra- 
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polation of the limiting value (pv), which enters into the ex- 
pression, giving the divergences from Avogadro's law, is justified 
by consideration of the best established equations of ‘state. Two 
methods are indicated for calculating the constants of the pre- 
ceding equations, and when these are applied to the results of 
Moles and Reiman (/oc. cit.), the following values are obtained for 
hydrogen bromide at 0°: (i) divergence from the law of Avogadro: 

(1+ ‘abe (pv))/ (pr), =1-00934; (ii) divergence of the compressi- 
bility between 0 and 1 atm.: A‘,=0-00925. The experiments of 
Moles and Reiman lead to the same results. The methods adopted 


in these calculations are discussed at some length in the paper. 
J. F. 8. 


Investigation of Poisson's Ratio by Means of the 
Gaseous Volume and Specific Heat at Low Temperatures. 
Rupotr Mewes (Zettsch. Sauerstoff Stickstoff Ind., 1918, 10, 
93; from Chem. Zentr., 1919, i, 505).—A formula has previously 
been developed whereby the specific volumes of gases can be 
estimated from observation on the specific heats k=c,/c, and ¢p at 
low temperatures. The ratio v,;/v; and v/7 has been calculated 
from the formula v,,/7=(1+a)~ t and 

V15/Ve= Vy5/[At(ep—Cp/k)/ P+ 245] 
and introduced into Poisson’s equation. Since the calculated and 
experimental results are not in harmony, Poisson’s equation does 
not appear to hold good. H. W. 


Gaseous Volumes at Low Temperatures. Rupo_tr Mewrs 


(Zeitsch. Sauerstoff Stickstoff Ind., 1918, 10, 81—82; from 
Chem. Zentr., 1919, i, 505).—Theoretical considerations based on 
a table which gives the necessary data for helium, hydrogen, 
nitrogen, oxygen, air free from carbon dioxide and carbon mon- 
oxide, show that Gay-Lussac’s law is not approximately obeyed at 
low temperatures (at about — 192°), and that the most accurate 
observations yet made are vitiated by some error which is not yet 


explained. H. W. 


Modification of Victor Meyer’s Vapour Density 
Apparatus. (iovanni Romeo (Gazzetta, 1919, 49, i, 172-—-174)— 
In this apparatus, the upper, narrow, tubular part above the bulb 
in which the substance is vaporised is considerably shortened, and 
round it is wrapped, in the form of a spiral, the tube through 
which the displaced air passes to the graduated measuring tube. 
The lower end of this spiral tube is connected with the top of the 
bulb, whilst the upper end emerges through the stopper of the 
jacket containing the heating. vapour. In this manner, the 
apparatus is made shorter and more easily manipulated, less time 
is required for the uniform heating of the apparatus, and con- 
densation of the vaporised substance on the cool parts of the 


apparatus is entirely avoided. z. M. ®, 
The Adsorption of Helium by Charcoal. Sruarr McLean 
(Trans. Roy. Soc. Canada, 1918, [iii], 12, 111, 79—81).—A very 
13*—2 
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small amount of helium is adsorbed by charcoal at the temperature 
of liquid air, the amount adsorbed being apparently independent 
of the volume of helium introduced into the apparatus. W. G. 


An Apparatus for Studying the Dissociation of Carbonate 
Rocks. G. A. Bote (J. Amer. Ceram. Soc., 1919, 2, 410—417). 
—The dissociation of carbonate rocks may be studied by heating 
0O°l gram of the sample in a modification of Victor Meyer’s vapour 
density apparatus, consisting of a small platinum bucket which fits 
over the lower end of the porcelain sheath of a thermocouple and 
is held in place by a small porcelain wedge. The thermocouple is 
then placed in a tube of fused silica, 25 em. long and 1°25 em. in 
diameter, provided with a side-tube leading to a pneumatic trough 
and gas burette. The top of the silica tube is closed with a 
ground-glass stopper, into which are fused the wires of the thermo- 
couple. The stopper also contains a glass tube carrying a stop- 
cock. The lower part of the silica tube is surrounded by an 
electric furnace. The temperature of the sample is raised to about 
450°, with the stopcock open to expel any moisture. The stop- 
cock is then closed, the temperature raised steadily, and the volume 
of gas evolved is measured at regular intervals of time until the 
dissociation is complete. The gas is examined for carbon monoxide, 
and, if this is found, a fresh portion of the sample is treated for 
removal of organic matter, and a fresh determination of the dis- 
sociation temperature is then made. It is necessary to make a 
blank test in order to ascertain the expansion of the air in the 
apparatus at various temperatures and to correct the volume of 
gas accordingly. The same apparatus may be used for determin- 
ing the temperature at which the dissociation pressure is just 
above that of the atmosphere by maintaining it at the highest 
temperature at which gas is evolved. In determining the rate of 
dissociation, 0°5 gram of the sample is placed in a small platinum 
bucket in the neck of the apparatus, the silica tube is heated to 
about 50° above the temperature at which the determination is to 
be made, the temperature allowed to fall slowly to the desired 
temperature and maintained constant for about fifteen minutes. 
The bucket is then released and allowed to fall to the bottom 
of the tube, and the gas evolved is measured after a definite 
interval of time. A series of determinations is made at increas- 
ingly higher temperatures, and the results are plotted. The 
apparatus may also be used to determine the carbon dioxide 
associated with lime and magnesia respectively in limestone and 
dolomite by raising the temperature to 750° while the sample is 
in the neck of the tube, then releasing the bucket, raising the 
temperature to 900°, and measuring the gas evolved at each 
temperature. The apparatus is simple, easy to use, rapid, and 
accurate. Organic matter, occluded gases, and moisture mav be 
driven off by manipulating the stopcock immediately before making 
a determination. A. B. 8. 
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Piezo-chemical Studies. XV. Experimental Proof of 
Braun’s Law. Ernest Conen and A. L. In. Mogsvetp (Zetisch, 
physikal. Chem., 1919, 93, 385—515. Compare A., 1917, ii, 566). 
—With the object of ascertaining experimentally the extent to 
which Braun’s law is true, the authors have determined (i) the 
temperature-coefficient of the solubility of m-dinitrobenzene in 
ethyl acetate, (ii) the pressure-coefficient of the solubility, (iii) the 
fictitious volume change, and (iv) the fictitious heat of solution of 
the same pair of substances (see A., 1918, ii, 297). ‘These values 
when obtained were substituted in the expression 

(da/dm),:(dvj dT), = —LAV/Q, 
and the value of Y obtained and compared with the experiment- 
ally determined value of Y. In the expression above, (dx/dm), 
is the pressure-coefficient of the solubility at constant temperature, 
(dx/dT), the temperature-coefficient of the solubility at constant 
pressure, AV the fictitious volume change, that is, the volume 
change when a fixed amount of substance dissolves in an infinitely 
large volume of solvent at the temperature 7’, and @ the fictitious 
heat of solution. The value of @ found by this equation is 
21:07+0°10 gram cal./gram, whereas the experimental value of Q is 
21°02+0°02 gram cal./gram. From these figures, it is concluded 
the Braun law holds within the limits of experimental error. The 
solubility of m-dinitrobenzene in 100 grams of ethyl acetate is 
found to be 21°80 grams at 0°02°, 23°35 at 2°48°, 24°92 at 5-00°, 
26°62 at 7°50°, 28°55 at 10°00°, 30°66 at 12°50°, 32°95 at 15-00°, 
35°45 at 17°50°, 38°20 at 20°00°, 41°20 at 22-50°, 44°60 at 25°00°, 
48°38 at 27°50°, 52°53 at 30°00°, 57°24 at 32°50°, and 62°32 at 
35°00°. Calculating from these figures, the temperature-coefficient 
at 30°00° is found to be 0°5653+0-0007 gram mols. per 100 mols. 
of solution per degree, or 0°755+0°001 gram per 100 grams of solu- 
tion per degree. An apparatus is described whereby the solubility 
under various pressures may be determined. Using this apparatus, 
the solubility of m-dinitrobenzene in ethyl acetate is determined at 
30° under pressures 0, 100, 220, 300, 380, and 480 atmospheres, and 
from the results the pressure-coefficient of the solubility calculated 
to (dx/dr),-1 = —0°00867+0-00003 mol. %/per atm., or, if 
c=weight %, (de/dr),-1 = —0°01161+0-00005 weight %/per atm. 
The specific volume of various solutions of m-dinitrobenzene in 
ethyl acetate has been determined at temperatures between 20°00° 
and 30°00° by means of an Ostwald-Sprengel pyknometer, and also 
by a dilatometric method. From the results, it is shown that 
v.=0°96978, that is, the specific volume of a solution saturated at 
30:00° and 1 atm. pressure. The specific volume of solid 
m-dinitrobenzene at 30-00° was determined by a dilatometric 
method, using water as the liquid, and the value 0°63872 found. 
From the data thus accumulated, the fictitious volume change is 
calculated, and the values 0°0442+0°0001 c.c./gram and 
7°392+015 c.c./mol. obtained. A long description of the method 
of experimentally obtaining the fictitious heat of solution is given, 
and from:the experiments the value 21°02+0°025 gram cal./per 
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gram, or 3534+5 gram cal./per mol., obtained. The paper ends 
with a long and detailed criticism of a paper on the same subject 
by H. F. Sill (A., 1917, ii, 75). J. F. 8. 


Liquid Crystals and Anisotropic Liquids. D. Vortinper 
(Zeitsch. physikal, Chem., 1919, 93, 516—520).—Polemical against 
Baur (Jahrb. Chem., 1916, 25, 362), Bose (A., 1907, ii, 443; 1908, 
ii, 1017), Nernst (Lehrb. theoret. Chem.), and Herz (Moderne 
Probleme allgem. Chem.). The author protests against the views 
put forward by the authors named, that liquid crystals are hetero- 
geneous substances consisting of a disperse phase and a dispersion 
medium. , J. F.S. 


Orientation of Anisotropic Liquids on Contact with 
Crystals. II. F. Granpsean (Bull. Soc. frang. Min., 1917, 
40, 69—105; from Chem. Zentr., 1919, i, 498-499. Compare 
A., 1917, ii, 451).—The author describes the behaviour of the 
same crystals which were previously used with five new anisotropic 
liquids, p-azoxyanisolephenetole, dibenzylidenebenzidine, p-ditolyl- 
idenebenzidine, methoxycinnamic acid, and p-anisylideneaminoazo- 
toluene. Orientation occurs in ninety cases out of a hundred, and 
hence is a general property. The crystal surface causes a peculiar 
field of force, the nature of which is not explained. It orientates 
anisotropic liquids in such a manner that their axes can assume one 
or more definite positions, which are termed equilibrium or field 
directions. One of these is perpendicular to the face of the crystal. 
If the latter corresponds with a net plane of high density, there is 
generally one or more of these directions parallel to the face. 
With respect to behaviour on change of temperature, three types 
are to be considered, in which (i) the orientation is not greatly 
altered, (ii) a well-defined orientation suddenly passes into a second 
arrangement, and (iii) the orientation changes gradually with 
changing temperature. H. W. 


Periodic Precipitation. (Miss) A. W. Foster (T7rans. Roy. 
Soc. Canada, 1918, [iii], 12, III, 55—57).—The addition of one 
drop of a 1% solution of silver nitrate to a thin sheet of gelatin 
impregnated with potassium chromate produced precipitation in the 
form of Leisegang’s rings. When a colloidal copper solution was 
used instead of water for making the gelatin plate, the precipitate 
was not in the form of rings, but as microscopic quantities scattered 
over the plate. Similar experiments were performed, agar being 
used instead of gelatin, and it was found that in this case the 
presence of the positively charged copper particles did not change 
the character of the precipitate. W. G. 


Rhythmic Solidification. D. Vortinper and Ise Ernst 
(Zeitsch. physikal, Chem., 1919, 98, 521—526).—Solutions on 
evaporation in many cases deposit crystals in a rhythmic manner. 
This phenomenon is particularly well observed in the crystallisation 
of an aqueous solution of 5-nitrophenyl-2-glycine-l-carboxylic acid; 
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this substance crystallises in open vessels in a series of rings, the 
formation of which is connected with the surface tension and the 
adhesion of the solution on the vessel walls, and is also due to the 
fact that after the deposition of the first crystals the solution is 
drawn by capillary attraction to the crystals. As the evaporation 
proceeds, the surface tension of the solution overpowers the 
adhesion and capillary attraction, so that the solution withdraws 
itself spasmodically from the edges of the dish. In the case of 
molten substances, the authors have found very few substances 
which solidify rhythmically, but this phenomenon is well shown by 
the ethyl ester of p-ethoxybenzylideneaminophenylpropionic acid. 
This substance, which was prepared by the method described by 
Beilstein and Kuhlberg (Annalen, 1872, 163, 162), melts at 59° 
to an amorphous liquid; on supercooling the molten substance to 
34°, it forms liquid erystals. The rhythmic solidification occurs 
when either of the liquid forms passes into the crystalline solid, and 
takes place as follows: When a few drops of the molten substance 
are placed on a clean glass plate, a small, round, crystalline mass 
first forms; this exerts a capillary attraction on the surrounding 
liquid, and the liquid rises in the crystal mass and solidifies on top 
of it, and also on the sides, whilst the level of the liquid falls. 
Then a period of no growth of the crystal height sets in, because 
the adhesion of the liquid to the glass plate has overpowered the 
capillary attraction, but at the same time the crystal mass begins 
to grow rapidly from the sides until a quantity of liquid is held 


in the crystal network, when the side growth ceases and the vertical 
growth recommences. These three processes then repeat themselves 
in the same order. Photomicrographs illustrating the erystallisa- 
tion in this case are appended to the paper. J. F. S. 


New Method of Weighing Colloidal Particles. E. F. 
Burton (Proc. Roy. Soc., 1919, [A], 95, 480—483).—A_ pre- 
liminary paper in which it is shown that by superimposing on a 
colloidal particle the motion produced by an electrical field on 
that produced by gravitation, colloidal solutions which possess 
particles too small to settle under the influence of gravity alone 
may be made to settle. The experimental procedure consists in 
superimposing on a colloidal solution contained in a migration tube 
a small column of conductivity water of the same specific con- 
ductivity as the colloidal solution. The position of the interface 
between the two liquids is noted, and a current of #.M.F. ca. 100 
volts is passed for ten minutes, reversed, and again passed for ten 
minutes. The position of the interface is noted at the moment of 
reversal and at the end of the experiment. In the first period of 
ten minutes, the motion of the particles is due to a force Xe+mg 
and in the second ten minutes to XYe—mg. From these values, the 
equation a?=9/2.nv/(p—p")g is deduced, in which a is the radius 
of the particle, v the velocity under the influence of gravitation, 
p and p! the densities of the particle and medium respectively, 
n the viscosity of the solution, and g the gravitational force. By 
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this method, colloidal particles of silver were found to have a 
radius 2°2x10-° cm., whereas 1:7x10-5 was obtained by the 
counting method. The velocity v was 83x 10-5 cm. per sec. 

J. F. S. 


Colours of Colloids. V. Metallic and Vitreous Lustre. 
Wivper D. Bancrort (/, Physical Chem., 1919, 23, 289—347).— 
A continuance of the discussion on colour phenomena dealt with 
in previous papers (A., 1918, ii, 102; this vol., ii, 187, 275). In 
the present paper, metallic and vitreous lustre as it affects colour 
is discussed in connexion with minerals, feathers, and beetles. 


J. F. 8. 


Emulsification of Water and of Ammonium Chloride 
Solutions by Means of Lamp Black. Wittiam C. Moore 
(J. Amer. Chem. Soc., 1919, 41, 940—946).—Weighed quantities 
of lamp black, both the commercial article and that previously 
extracted with benzene, were stirred for measured times with 
petroleum (D™ 0°8149) and water or solutions of ammonium 
chloride of known concentration. The emulsions thus obtained, in 
which petroleum was the continuous phase, were examined under 
a micrometer microscope, and the diameter of the aqueous drops 
measured. The experiments show that various samples of lamp 
black have widely differing emulsifying properties. With a large 
quantity of lamp black, smaller emulsified drops of water are 
obtained in petroleum than when less lamp black is used. Water 
wets commercial lamp black less readily than the extracted lamp 
black. Ammonium chloride in normal solution wets the com- 
mercial lamp black more readily than the purified substance. 
Water wets purified lamp black more readily than does ammonium 
chloride solution, the converse being the case for the commercial 
lamp black. The drops of emulsified water become larger the 
greater the concentration of the ammonium chloride, owing to the 
increasing surface tension of the ammonium chloride solution. 
The effect of changing the time of stirring is somewhat indefinite ; 
a tendency is shown for the size of the drops to pass through a 
minimum as the time is increased. J. F. 8. 


Electromagnetic Hypothesis of the Kinetics of Hetero- 
geneous Equilibrium, the Structure of Liquids and 
Cohesion. Wittiam D. Harkins and H. H. Kine (J. Amer. 
Chem. Soc., 1919, 41, 970—992).—A theoretical paper in which 
an hypothesis is developed that the distribution of a solute between 
various phases and interfaces is conditioned by the intermolecular 
electromagnetic fields. Cohesion is considered to be due to these 
fields, and is explained on the basis of the valency theory of Lewis 
(A., 1916, ii, 310) as being due to intermolecular fitting of electrons 
in the outer shells of atoms. The constant surface film of butyric 
acid on the surface of water is found to contain 2°78 x 10" mole- 
cules, whilst if benzene covers the water phase, the layer contains 
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2:79 10'* molecules per sq. cm. Thus the presence of benzene 
does not affect the number of molecules in the film. A theory of 
solubility and of thermodynamic environment is developed, and 
an hypothesis is made to explain the variation of the fugacity or 
thermodynamic potential of a component, with variations in its 
environment. In this connexion, solubility, Raoult’s law, melting 
point, compressibility, coefficient of expansion, latent heat of 
vaporisation, adsorption, and surface structure are discussed. The 
theory is complicated, and the original should be consulted for 
details. J. F. S. 


Chemical Affinity. Frirz Epnraim (Naturwiss., 1919, 7, 
49-55; from Chem. Zentr., 1919, i, 409—410).—The energy of a 
reaction is, in general, the sum of the energies of a number of 
component reactions, and therefore gives little information about 
the latter. The energy of analogous reactions is best studied with 
closely related compounds, whereby the common side-reactions are 
most readily eliminated. In this manner, the relative affinity of 
water of crystallisation to different molecules is conveniently deter- 
mined by investigation of substances such as the alums. Studies 
of this nature are best effected by estimation of the affinities of 
subsidiary valencies with hydrates, and particularly ammines. 
The gaseous nature of ammonia allows the thermochemical investi- 
gation to be replaced by determination of the dissociation tempera- 
ture, that is, the temperature at which the pressure of ammonia 
is equal to the atmospheric pressure. The affinity of ammonia for 
the molecule in question is obviously greater as the dissociation 
temperature is higher. The following compounds have been com- 
pared in this manner: Nil,,6NH,, Col,,6NH,, Fel,,6NHsg, 
MnI,,6NH;, ZnI,,6NH;, CdI,,6NH;. The temperature of decom- 
position decreases with increasing atomic volume, and the product 
of dissociation temperature and atomic volume is approximately 
constant. Consequently, the dissociation temperature can be 
calculated if that of a similar substance and the atomic volume of 
the metal are known, and, conversely, unknown atomic volumes can 
be calculated from the observed dissociation temperature. Irregu- 
larities are only observed with cadmium. When compounds of a 
metal with different acid radicles are investigated, the size of the 
latter appears to be important, but its effect can only be estimated 
with difficulty, since, in complex radicles, only that portion which 
is closely related to the metallic atom should be considered. The 
affinity for neutral molecules is particularly marked with large 
acid radicles. The relationships are most favourable when the 
metal is surrounded by acid radicles, as in the case of a multivalent 
metal united to several univalent radicles. With increase in 
volume of the neutral molecules, as with transition from ammonia 
to alkylamines, the affinity decreases. With complex cations, the 
neutral portion is more firmly bound as the size of the metal 
decreases. Conversely, the stability of complex ions increases with 
increasing volume of the metal. Systematic investigation of the 
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stability of a group of complex compounds permits the decision as 
to whether the complex is united to the anion or cation, and thus 
allows a determination of constitution in solid substances. The 
method is, in principle, applicable to all dissociable compounds. 
From this point of view, an explanation is given of the fact that 
the capacity of neutral salts to cause the separation of amino-acids 
is reversed by addition of traces of acid or alkali. The formation 
of dissociation equilibria is in many respects analogous to the 
evaporation of a liquid. The absolute boiling points under the 
same pressure of chemically related substances stand to one another 
in a constant ratio. The boiling-point rule can also be used as 
dissociation rule, as is shown in the case of the ammines of the 


. iodides previously described. The rule is also true for substances of 
widely differing chemical nature. The calculation of the dissocia- 
tion temperature for any pressure is therefore possible when it is 
known at any definite pressure. The limits of existence of com- 


H. W. 


pounds can therefore be defined. 


Fission of Acid Salts in Aqueous Solution into Normal 
Salts and Free Acids. W. Dikckmann and Apin Harpr (Ber., 
1919, 52, [B], 1134—1142. Compare Thoms and Sabalitschka, 
A., 1917, i, 700; Sabalitschka, this vol., ii, 282; McCoy, A., 1908, 
ii, 466; McCoy and Chandler, A., 1908, ii, 467).—It has been 
previously shown that dibasic organic acids can be partly extracted 
from aqueous solutions of their acid salts by treatment with ether, 
and McCoy has based a method of estimating the ratio of the first 
and second dissociation constants of such acids on this fact. The 
authors have repeated Chandler’s work with camphorie and fumaric 
acids, and confirm his results. They have also applied the method 
to the determination of the second dissociation constant of homo- 
phthalic acid (10%,=191), and obtained the value &,:/, 212 (for 
e=0°001), and therefore the value 10°*,=0°9. When contrasted 
with glutaric acid, which also contains the carboxy] groups in the 
1:3-position (10°, =47°4, k,:k,s=14, 10®%,=3°38), the ratio k,:k, 
appears greatly increased, and here, as in other cases, to be subject 
to constitutive influences as well as to those due to the relative 
position of the carboxyl groups. Experiments with benzylmalonic 
acid and B-phenylglutaric acid show that the ratio of the constants, 
in comparison with those of the parent substances, is not greatly 
affected by the entry of a substituent in the symmetrical position. 
Comparison of 5-keto-8-phenyladipic acid, 
CO,H:CH,*CHPh-CH,-CO-CO,H 

(10°, =9300, &,:k.=850, 10%,=11), with adipic acid (10°, =37'6, 
k,:k,=15°7, 10°&,=2°4) shows a considerable increase in the first 
dissociation constant which can with certainty be ascribed to the 
presence of the carbonyl group; in addition, both the ratio k,:', 
and k, are increased, which is not in accordance with Smith’s 
rule (A., 1918, ii, 155) that a substituent has an unlike influence on 
the two carboxyl groups. 
The statement of Thoms and Sabalitschka (Joc. cit.) that phthalic 
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acid can be extracted by ether from aqueous solutions of its normal 
sodium salt could not be confirmed, nor do the authors find that 
phthalic acid suffers partial dehydration when its ethereal solution 
is evaporated on the water-bath. H. W. 


Chemical Processes in Solution and their Velocity. 
Max Travutz (Zeitsch. anorg, Chem., 1919, 106, 149—188).—A 
purely mathematical paper in which the theory of gas reactions 
(compare A., 1918, ii, 151) is discussed in relation to the quantum 
theory and is applied to reactions in solution. Owing to the 
nature of the paper, satisfactory abstraction is impossible, but it 
may be stated that it is found that the integration constant of the 
reaction velocity in solution is identical with that in gases. 


The Law of Action of Sucrase: Influence of Viscosity 
on the Velocity of Hydrolysis. H. Conn and (MLLE.) A. 
Cuaupun (Compt. rend., 1919, 168, 1274-1276. Compare A., 
1918, i, 414; ii, 357)—-The authors show that the velocity of 
hydrolysis of sucrose, the amount of sucrase remaining constant, is 
directly proportional to the fluidity of the solution. The ratio 
dV /dF, for solutions of varying sucrase content, is proportional to 
the amount of sucrase present for a given sucrose concentration. 


W. G. 


The Hydrolysis of Ethyl Acetate. L. Berczetier (Oesterr. 
Chem. Zeit., 1919, 22, 66-——-67).—The hydrolysis of ethyl acetate 
by hydriodic, hydrobromic, hydrochloric, and nitric acids has been 
studied with the object of determining the effect, if any, of the 
anion on the rate of the reaction. For each experiment, 10 c.c. 
of V/2-ethyl acetate solution were mixed with 1, 2°5, 5, 10, or 
40 c.c. of NV /2-acid solution and allowed to remain for times varying 
from a quarter of an hour to twenty-eight hours, at the end of which 
time the solution was titrated with V/5-potassium hydroxide. The 
rates of hydrolysis are not equal for the different acids, the 
strengths of the acids being in the order HI>HBr>HCI>HNO,. 
It is thus shown that in this typical case of catalysis the effect is 
not confined to the hydrogen ion, the chemical nature of the anion 
having the same influence here as in the so-called neutral salt 
action. The presence of iodine in the hydriodic acid was found to 
have a retarding influence on the reaction. E. H. R. 


Definition of the Terms: Explosion, Explosive Action, 
Thermite. A. Lanenaus (Zeitsch. ges. Schiess. u. Sprengstoffw., 
1918, 18, 310—313; from Chem. Zentr., 1919, i, 692—693. Com- 
pare this vol., ii, 219).—-The definitions given in the literature lay 
stress on the function of gaseous factors in explosive decomposition 
and scarcely mention the importance of chemical decomposition, to 
which the author attributes prime importance, since actual ex- 
Plosions and explosive actions can be distinguished by it. The 
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following definitions only take into account the nature of the 
reaction; a definition in the strict physicochemical sense will be 
given later. 

True explosion is the chemical decomposition of a substance in 
a definite manner which is distinguished by development of heat 
(chemical importance), sound (physical importance), and destruc- 
tion of the immediate surroundings in consequence of high velocity 
of decomposition (technical importance). In decomposition of this 
kind, gases, either pre-formed or generated, are the chief agents. 
(1) Lurect Gas Explosions—The pre-formed gases are the actual 
carriers of the explosion, whilst the gaseous products cause the 
external physical and technical effects; the explosion may be total, 
as with oxyhydrogen gas, or partial, as with gas and solid or 
liquid substance, as in the cases of dust explosions, ether, and 
petroleum explosions. (2) /ndirect Gas Explosions.—The gases 
do not react chemically and are not the carriers of the actual 
explosion, but merely cause the physical and technical effects. Two 
cases are to be distinguished, in the first of which a gas is present 
in which the solid or liquid substance explodes (silver acetylide, 
aluminium, or magnesium with an oxygen carrier, potassium 
chlorate and antimony sulphide, percussion gases), whilst in the 
second class the gas is generated by decomposition of solid or 
liquid substances (true explosives, such as nitroglycerol, gunpowder, 
picric acid). The substances capable of such decomposition are 
termed explosive substances. 

Explosion-like actions are such as show external characteristics 
similar to those outlined above, but do not involve chemical action. 
With gaseous substances, gas may be pre-formed (lightning in air, 
explosion of bombs filled with compressed gas) or may be generated 
(boiler explosions, quicklime and water in a closed vessel); with 
liquids, such action is observed in the case of vessels filled with 
liquid, and examples with solids are afforded by Rupert’s drops 
and explosive antimony. H. W. 


Emission Spectra and Atomic Structure. Jonny Witiiam 
Nicnotson (T., 1919, 115, 855—-864).—A lecture delivered before 
the Chemical Society on March 6th, 1919. 


The Quantum Theory and New Theories of Atomic 
Structure. James Hopwoop Jeans (T., 1919, 115, 865—871). 
—A lecture delivered before the Chemical Society on May Ist, 
1919. 


Arrangement of Electrons in Atoms and Molecules. 
Irvine Lanemurr (J, Amer. Chem. Soc., 1919, 41, 868—934).— 
A theoretical paper in which a theory of the arrangement of 
electrons in atoms and molecules is put forward; this theory is 
essentially an extension of Lewis’s theory of the cubical atom 
(A., 1916, ii, 310). The electrons in atoms are either stationary 
or rotate, revolve or oscillate, about definite positions in the atom. 
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In the most stable atoms, namely, those of the inert gases, the 
electrons have positions symmetrical with respect to a plane 
(equatorial plane) passing through the centre of the nucleus of 
the atom. No electrons lie in the equatorial plane. There is an 
axis of symmetry (polar axis) at right angles to this plane through 
which four secondary planes of symmetry pass, forming angles of 
45° with each other. These atoms have the symmetry of a tetra- 
gonal crystal. The electrons of any atom are distributed through 
a series of concentric, nearly spherical shells, all of equal thick- 
ness. The mean radii of the shells are in the ratio 1:2:3:4, and 
the effective areas are in the ratio 1%:2?:32:4%. Each shell is 
divided into cellular spaces or cells occupying equal areas and 
symmetrically distributed over the surface of the shell. The first 
shell contains 2 cells, the second 8, the third 18, and the fourth 32. 
Each cell in the first shell can contain only one electron, but every 
other cell can contain either one or two electrons. The inner 
cells must have their full quota of electrons before the outside shell 
can contain any. No cell in the outside shell can contain two 
electrons until all other cells in this layer contain at least one. 
The electrons in the same cell neither repel nor attract one another, 
which implies a magnetic attraction that overcomes the electro- 
static repulsion. When the number of electrons in the outside 
layer is small, the arrangement of the electrons is determined by 
the magnetic attraction of the underlying electrons, but when the 
number of electrons increases, especially when the layer is nearly 
complete, the electrostatic repulsion to the underlying electrons 
and of those in the outside shell becomes predominant. The 
properties of the atom are determined primarily by the number 
and arrangement of electrons in the outside shell and by the ease 
with which the atom is able to revert to more stable forms by 
giving up or taking up electrons. The stable and symmetrical 
arrangements of electrons corresponding with the inert gases are 
characterised by strong internal and weak external fields of force. 
The smaller the atomic number, the weaker the external field. The 
most stable arrangement of electrons is that of the pair in the 
helium atom. A stable pair may also be held by (a) a single 
hydrogen nucleus ; (2) two hydrogen nuclei; (c) a hydrogen nucleus 
and the kernel of a second atom; (d) very rarely by two atomic 
kernels. The next most stable arrangement of electrons is the 
octet, that is, a group of eight electrons like that in the second 
shell of the neon atom. Any atom with atomic number less than 
20, which has more than three. electrons in its outside layer, 
tends to take up enough electrons to complete its octet. Two 
octets may hold one, two, or three pairs of electrons in common. 
One octet may share one, two, three, or four pairs of its electrons 
with one, two, three, or four other octets. One or more pairs of 
electrons in an octet may be shared by the corresponding number 
of hydrogen nuclei. No electron can be shared by more than two 
octets. This theory explains the periodic properties of all the 
elements, including those of the eighth group and the rare earths. 
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It accounts for the magnetic and physical properties as well as the 
chemical properties. It leads to a simple theory of valency for 
both polar and non-polar substances. It explains the structure of 
compounds, which, according to Werner’s theory, are second-order 
compounds with a co-ordination number equal to four. Accord- 
ing to the present theory, such compounds are to be regarded as 
typical primary valency compounds. This valency theory is based 
on the equation e=8n—2p, where ¢ is the total number of avail- 
able electrons in the shells of all the atoms in a molecule, n the 
number of octets forming the outside shells, and p the number of 
pairs of electrons held in common by the octets. The theory leads 
to definite conceptions of the positions of the electrons in the mole- 
cules or space lattices of compounds. The structures of the mole- 
cules of nitrogen, carbon monoxide, hydrogen cyanide, and nitric 
oxide are exceptional, because the kernels of both atoms are con- 
tained within a single octet. This accounts for the practically 
identical physical properties of nitrogen and carbon monoxide and 
for the abnormal inertness of nitrogen. J. F. S. 


The Derivation of the Periodic System of the Chemical 
Elements from the Electron Theory. Heivricn Tevpt 
(Zeitsch. anorg. Chem., 1919, 106, 189—208).---Starting with the 
conception of the atom as a positively charged nucleus surrounded 
by rotating negative electrons, the author shows how many of the 
important properties of the periodic system of the elements follow 


from this conception. Two kinds of electrons are distinguished, 
an inner sphere firmly held by the attractive force of the positive 
nucleus and an outer sphere of valence electrons, through which 
combination with other atoms takes place. The rotating electrons 
are probably distributed symmetrically on spherical surfaces as 
near the equatorial zone of the atom as possible. Hydrogen is the 
only element which has only valence electrons, since its one electron 
functions in this manner. The two electrons of helium are both 
bound in the inner sphere, the element having no valence electrons, 
and the same is true of the other inert gases. The remaining 
elements have electrons of both kinds. Those of the first hori- 
zontal series have two electrons in the inner sphere, whilst the 
number of possible valence electrons increases from lithium (1) to 
fluorine (7). Some of the valence electrons tend to be retained in 
the inner sphere, however, for instance, when carbon becomes 
bivalent, nitrogen tervalent, oxygen bivalent, and fluorine uni- 
valent. In the second horizontal series, the inner sphere contains 
at least ten electrons, in the third series eighteen, and so on. 

The metals are distinguished from the metalloids by their more 
mobile or less firmly held valence electrons. Passing from left to 
right in a horizontal series, the number of positive charges on the 
nucleus steadily increases, whilst the number of inner electrons 
remains constant, and in order to retain their position the latter 
must increase their centrifugal force by increasing their rotation 
velocity. At the same time, the valence electrons must increase 
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their rotation velocity to a corresponding degree to prevent dis- 
ruption of the atom, and the whole electron system becomes more 
stable. It follows that the metalloid character of the elements 
increases from left to right of a horizontal series. In the third, 
fifth, and seventh horizontal series, however, the metallic character 
is maintained throughout. To explain this irregularity, it is sup- 
posed that in these series the inner sphere is made up of an odd 
number of rings of electrons, the central ring occupying the 
equatorial position. This central ring of electrons intercepts lines 
of force which, in the case of the second, fourth, and sixth series 
with even numbers of rings of electrons in the inner sphere, would 
serve to hold the valence electrons with greater force. It follows 
that the outer electrons of odd series are more mobile than those 
of the even series, and the elements of the former are therefore 
more metallic. The appearance of the iron, ruthenium, and 
osmium triads is attributed to the relative instability of the 
electron systems developed at the end of the third, fifth, and 
seventh horizontal series. The elements copper, silver, and gold 
are closely related to the respective triads which they follow, and 
should not be placed in Group I. As the number of electrons in 
the atom increases, the forces retaining the valence electrons 
become weaker, and consequently the metallic character of the 
elements becomes more marked with increasing atomic weight. 
The periodic progression of the atomic volumes of the elements is 
discussed in terms of the electron theory. E. H. R. 


A New Periodic Classification of the Chemical Elements. 
Marc Cuavuvierre (Bull, Soc. chim., 1919, [iv], 25, 297—305).— 
Marking off the atomic weights as abscisse and the principal 
valencies of the elements (from zero to four) as ordinates, a periodic 
curve the period of which is double is obtained, the elements of 
the iron, palladium, didymium, and platinum families, the atomic 
weights of which are close together, being placed above the level 
of quadrivalency. The e'ements which occur in the same periodic 
position on the curve have generally similar chemical properties 
and correspond with the natural groups of elements. The elements 
may also be arranged by this method in a table similar to that of 
Mendeléev. W. G. 


Annual Report of the International Committee on Atomic 
Weights (T., 1919, 115, 879-885). 


The Alchemists Known as Hollandus. Epmunp O. von 
LippMann (Chem. Zeit., 1919, 43, 265-267, 286—288, 301—303). 
—In a long contribution to the discussion on the authenticity and 
period of Jan Isaac and Isaac of Holland, the author maintains 
his original view (A., 1916, ii, 525) against the criticism of 
Schelenz (A., 1917, ii, 529). E. H. R. 
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Basil Valentine. B. Neumann (Zettsch. angew. Chem., 1919, 
32, I, 184).—-Polemical. A reply to Hommel (this vol., ii, 224). 
S. S. A. 


Trustworthiness of the Balance over Long Periods of 
Time. Gerorce Dean (T., 1919, 115, 826—828). 


Laboratory Condensers for Use in Reflux Condensation 
and Distillation Apparatus. O. Fausr (Zeitsch. angew. Chem., 
1919, 32, I, 183—184).—A description is given of condensers, 
espevially suitable for use as reflux condensers, which are provided 
at the same end with inlet and outlet tubes, one of which passes 
inside the jacket to the other end of the condenser, whereby 
counter-current cooling is obtained. The jacket is provided with 
an air outlet tap. Of the various designs illustrated, one is suit- 
able for connexion in the usual way, another for suspension in 
the neck of the flask without cork connexion, and a third for fitting 
bodily into the neck of the distillation vessel. 8. 8. A. 


Simple Efficient Vacuum Pump for Laboratory Use. 
AtrreD Macnus (Ber., 1919, 52, [B], 1194).—A claim for scien- 
tific priority against Volmer (this vol., ii, 225). The application 
of a current of mercury vapour to the production of high vacua 
has been utilised by the author (Znaug. Diss., Miinchen, 1905). 

H. W. 


Lecture Experiments [to Illustrate] the Reduction of 
Hydrogen-ion Concentration. L. Grinnur (Zeitsch. Elektro- 
chem., 1919, 25, 184—-185).—Two experiments are described by 
which the reduction of the hydrogen-ion concentration may be 
demonstrated. 

(1) By removal of hydrogen ions: 10 c.c. of 0°1N-hydrochloric 
acid are placed in each of two 100 c.c. cylinders, and a few drops of 
a solution of dimethylaminoazobenzene solution added. One 
cylinder is filled to the mark with distilled water and the other 
with a 0-1N-solution of disodium hydrogen citrate. The water 
solution is red in colour, whilst the other solution becomes yellow. 
The aqueous solution contains 9°7 mg.-ion per litre (Py. =2°013), 
whilst the citrate solution contains 0°015 mg.-ion per litre 
(Py.= 4°83), that is, the hydrogen-ion concentration has been 
reduced to 1/650 of its original value. The colour change of 
dimethylaminoazobenzene occurs between P,,.=3 and Py. =4. 

(2) By repressing the ionisation: 100 cc. of tartaric acid 
(40 grams per litre) are placed in each of two 100 c.c. cylinders and 
coloured blue by the addition of a few drops of methyl-violet solu- 
tion. To one cylinder, 4 grams of finely powdered sodium tartrate 
are added; this, when dissolved, will change the colour to violet. 
The water solution contains 17°00 mg. H’ ion per litre (Py. =1°77); 
whilst the tartrate solution contains 0:96 mg. H’ ion per litre 
(Py. = 3°02). The neutral point of methyl-violet lies between 
Py. =2 and Py. =3. J. F. 8. 
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Physico-chemical Revision of the Atomic Weight of 
Bromine: Necessity of Correcting the Atomic Weight of 
Silver. Pu. A. Guye (J. Chim. Phys. 1919, 17, 171—186).— 
From the experiments of Moles (A., 1916, ii, 42, 526) and Reiman 
(A., 1917, ii, 137, 200), the weight of the normal litre of hydrogen 
bromide has been calculated to the value 3°64423 grams, The 
weight of a litre of hydrogen bromide at 0° and under a pressure 
of 2/3 or 1/3 atm. is given by 2°42197 grams and 1°20729 grams 
respectively. The divergences from Avogadro’s law (1+A) and 
from the compressibility (4’/,) have been found to be (1+A)= 
1:00934 and A’,=0°00925 (see this vol., ii, 318). From these 
values, the atomic weight of bromine is calculated to 79°920. This 
value is slightly greater than the value obtained from the ratio 
Ag:Br, consequently it is suggested that the atomic weight of 
silver ought to be reduced to 107°87. J. F. 8. 


Recovery of Iodine from its Residues. [F. Arnpr (Ber., 
1919, 52, [B], 1131—1134).—The residues are placed in a large 
flask provided with a rubber stopper which carries a tube reaching 
nearly to the bottom of the liquid. The other end of the tube is 
connected with a reversed wash-bottle and a source of oxygen. 
The residues (which should not more. than half fill the flask) are 
acidified with crude sulphuric acid, and oxygen is passed into the 
flask. A small quantity of nitrite solution is added, the flask is 
securely corked, and passage of the oxygen is continued into the 
well-shaken liquid. Completion of the action is indicated by 
cessation of the oxygen absorption, when a further small quantity 
of nitrite should be added to make certain that all the iodine has 
separated. The crude iodine is purified by distillation with steam, 
the vapours being passed directly into a large Erlenmeyer flask, 
which is cooled by water and is also provided with a long, upright 
tube to serve as air condenser. The iodine which is thus obtained 
retains water with considerable obstinacy, and is most easily dried 
by warming it on the water-bath in a porcelain dish covered by a 
clock-glass; the latter is frequently removed and the deposit of 
moisture and iodine is scraped off. As soon as the sublimate 
appears perfectly dry, the main portion may safely be regarded as 
dry also. The iodine so obtained is pure. 

If the original solution is free from organic matter of high mole- 
cular weight, such as starch, the distillation with steam may he 


omitted. H. W. 


Electrolytic Production of Fluorine. W. L. Arco, F. C. 
Marners, B. Humiston, and C. O. Anverson (7. Physical Chem., 
1919, 23, 348—355).—The authors have prepared fluorine by the 
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electrolysis of molten potassium hydrogen fluoride. The electro- 
lysis is effected in an electrically heated copper vessel which serves 
as cathode; the anode is made of graphite. The anode is enclosed 
in a permeable diaphragm, which prevents the hydrogen liberated 
at the cathode mixing with the fluorine. As the electrolysis 
proceeds, potassium fluoride and copper fluoride are deposited from 
the fusion, and after a while it becomes necessary to regenerate the 
electrolyte. The most efficient conditions for work are a tempera- 
ture of 240—250° and a current of 10 amperes at 15 volts. Using 
these conditions, the current efficiency is about 70%. In the pre- 
paration, the potassium acid fluoride must be absolutely dry, and 
since this is difficult to obtain and keep on account of the hygro- 
scopic properties of the salt, the authors prefer the corresponding 
sodium salt, which has the advantages: (i) it is non-deliquescent, 
(ii) if decomposes below the fusion temperature, (iii) it contains a 
larger quantity of available hydrofluoric acid, and (iv) it is con- 
siderably less expensive. The properties of fluorine which may be 
used for its detection are: (i) its not unpleasant odour (fluorine 
in small quantities is non-toxic, but long exposure to larger quanti- 
ties produces headache); (ii) the unlighted gas issuing from a 
Bunsen burner is immediately ignited by fluorine ; (iii) sulphur and 
soft charcoal are quickly ignited when the gas comes into contact 
with them. J. F. S. 


Constitution of Sulphur Vapour. James J. Dossier and 
J. J. Fox (Proce. Roy. Soe., 1919, [A], 95, 484—492).—The 
absorption spectrum of sulphur vapour has been photographed at 
the temperatures 380—1080°. Sulphur vapour was produced in a 
silica tube 100 mm. long and 12 mm. diam., and the measurements 
were made with a large Hilger spectrograph. Illumination was 
produced by a Nernst lamp for the visible region and the ultra- 
violet. down to \ 3100, and for the region beyond the range of the 
Nernst lamp a cadmium are was employed. Weighed quantities 
of sulphur were vaporised in the tube, which had previously been 
sealed at a pressure of 8 mm., the gaseous content being nitrogen; 
a further series of experiments was made at atmospheric pressure. 
The spectrum shortens as the temperature is raised to 650°, after 
which it Jengthens again. The maximum absorption therefore 
occurs at this point. The authors find on extrapolating the vapour 
density results of Biltz (A., 1888, 1027) that at the temperature 
650° the density corresponds with a molecule 8. The authors are 
therefore of the opinion that at suitable temperatures sulphur 
vapour contains the molecules 8., S,, and Sg. J. F. 8. 


The Reduction of Sulphurous Acid by Hydrogen 
Sulphide in Aqueous Solution. Erysr Heinze (J. pr. Chem., 
1919, [ii], 99, 109—178).—For the quantitative investigation of 
the reaction between sulphur dioxide and hydrogen sulphide in 
aqueous solution at different temperatures, an apparatus was con- 
structed by means of which accurately measured quantities of the 
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gases could be brought successively into the reaction flask, in which 
water was already present, with complete exclusion of air. The 
course of the reaction was found to be very complicated and to 
involve a number of reversible reactions. It depends both on the 
relative proportions of the reacting gases used and on the order of 
addition. A considerable part of the paper is devoted to 4 
description of the special methods devised for the analysis of the 
reaction liquor. It was found that the sulphur formed in the 
reaction could be obtained in a readily filterable form if a small 
quantity of lanthanum chloride was present in the solution. Any 
remaining hydrogen sulphide was estimated by precipitation with 
cadmium sulphate; sulphur dioxide was removed by a current of 
nitrogen, collected in sodium hydroxide solution, and estimated 
iodometrically, whilst polythionic acids were determined by 
titrating the remaining solution with barium hydroxide. 

It is established, first, that sulphur dioxide enters into the reac- 
tion in the form of sulphurous acid, not in the anhydride form. 
The primary reaction appears to be represented by the reversible 
equation H,SO,+H,S — H,SO,+H,SO. Precipitation of sulphur 
is caused by the decomposition se the compound H,SO, which is 
assumed to be of the hydrogen peroxide type. This compound is 
also supposed to be formed by the further action of hydrogen 
sulphide on the sulphoxylie acid, thus: H,SO,+H.S — 2H,SO. 
Consequently, the final result of the interaction of one mol. of 
sulphurous acid with two mols. of hydrogen sulphide is given by 
the equation 2H,8+S80,—=38+42H,0. The reaction only comes to 
completion, however, after several months. The final state is 
reached more quickly in presence of excess of hydrogen sulphide. 
It is shown experimentally that hydrogen sulphide also reacts with 
polythionice acids to form sulphur and water. 

When excess of sulphurous acid is present, less sulphur is pre- 
cipitated and more polythionic acid formed. After about a day. 
a condition of equilibrium obtains. If, now, the precipitated 
sulphur is filtered off and the excess of sulphur dioxide removed 
by a current of nitrogen, in a short time more sulphur comes down 
and sulphur dioxide again appears in the solution. It is shown 
that. the sulphur, when once precipitated, takes no further part 
in the process, and the reversible reactions are supposed to involve 
the polythionic acids, sulphurous acid, and the compounds H,SO, 
and H.,SO, thus: (4) H.SO, + SO, = —= H,8.0,; 

(5) H.SO + H.S0. = HLS, 0.+ Hs O; 

(6) H.S,0,+H.8,0, = H,S,0,4+H.0; (7) HS, O, + H,.S8,0., = 
H,8.0,+H.SO,. With increasing concentration of sulphur di- 
oxide, the proportion of tetrathionie acid increases, whilst that of 
pentathionic acid decreases. This is attributed to the dehydration 
of the sulphurous acid owing to the increasing acidity of the solu- 
tion. with consequent increase in the production of H,S8,0, by 
equation (4). 

When solutions containing excess of sulphur dioxide are allowed 
to remain for several weeks, increasing quantities of sulphuric acid 
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are formed, but the mechanism of this change cannot at present 
be explained. Possibly it is due to the decomposition of trithionic 
acid, which may be formed in small quantities and is known to 
decompose into sulphuric acid, sulphur dioxide, and free sulphur. 


E. H. R. 


Action of Sodium Thiosulphate on the Hypochlorites. 
F. Ditnert and F. Wanpensu.cKe (Compt. rend., 1919, 169, 
29—-30).-A quantitative study of the interaction of sodium thio- 
sulphate and sodium hypochlorite in dilute solutions shows that 
the reaction proceeds according to the equation 3Na,8,0, + 5Cl, + 
5H,O = Na,SO, + 8HCl1+H,SO,+Na,8,0,+2NaCl or 5NaOCl+ 
3Na,8,0, + 5H,O =2Na,SO, + Na,S,O, + 5NaCl + 5H,O. In the 
presence of acids, however, or even in the presence of sodium 
hydrogen carbonate, much less sodium thiosulphate is required, 
the reaction being Na,S,O, + 4Cl, +5H,O =2NaHSO, + 8HCI. 

W. G. 


Selenic Acid and Copper Selenate. L. M. Dennis and 
J. P. Kotter (J. Amer. Chem. Soc., 1919, 41, 949—970).— 
Selenium has been obtained from smelter flue-dust by fusing a mix- 
ture of 300 grams of flue-dust, 200 grams of anhydrous sodium 
carbonate, and 775 grams of sodium peroxide in a large nickel 


crucible until the mass melted quietly. After cooling, the product 
was treated with water and insoluble material filtered off; it was 
then nearly neutralised with hydrochloric acid, which precipitated 
most of the zinc and aluminium. After filtration, a large volume 
of hydrochloric acid was added, and the solution boiled for thirty . 
minutes to reduce selenic acid to selenious acid; any silica present 
was precipitated at this stage; the filtrate was then heated to 80° 
and treated with sodium sulphite in small quantities. The 
selenium separates, and is converted into the grey modification by 
digesting it with the solution for several hours at 80°. 

Anode slimes containing 96% of selenium were also used to pre- 
pare the pure element. The slime was added to concentrated nitric 
acid to which one-fifth of its volume of water had been added; a 
vigorous action ensued, and when this had moderated, the mixture 
was heated to complete the oxidation. The solution was filtered, 
and a viscous, dark green liquid obtained which was evaporated 
to dryness. The residue was taken up with hydrochloric acid (3:1) 
and the selenium precipitated by sulphur dioxide or sodium 
sulphite. 

Pure selenium dioxide is prepared from selenium by dissolving 
the substance obtained above in nitric acid and evaporating the 
solution to dryness. The crude dioxide thus obtained was placed 
in one end of a glass tube 85 cm. long and 3°5 cm. diameter. The 
tube was covered with asbestos paper and placed in a 60 cm. com- 
bustion furnace; a 2 cm. thick plug of glass wool was placed in the 
middle of the tube. The tube was so arranged in the furnace that 
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only a small length protruded at the cold end. On heating the 
crude dioxide, it sublimed and condensed on the protruding part 
of the tube, and as this became full, more of the tube was pushed 
out of the furnace. 

Selenious acid was prepared directly from anode slimes by 
oxidising with nitric acid and evaporating until a syrupy solution 
was obtained. On cooling, large crystals separated, and after four 
recrystallisations from water, pure selenious acid, quite free from 
tellurium, was obtained. . 

Tellurium may be detected in the presence of selenium by dis- 
solving 10—20 grams of the oxide in hydrochloric acid (D 1°16), 
heating to 90°, and saturating with sulphur dioxide. The pre- 
cipitated selenium is filtered off and the filtrate diluted with an 
equal volume of water and saturated cold with sulphur dioxide. 
An immediate black precipitate of tellurium is formed if this 
element is present. A yield of 1200 grams of selenious acid was 
obtained from 3000 grams of slimes. 

Pure selenic acid has been prepared (i) by the oxidation of silver 
selenite by means of bromine, (ii) by the oxidation of copper 
selenite by chlorine, and (iii) by the electrolytic oxidation of 
selenious acid. In the last-named method, the most efficient yield 
is obtained when lead dioxide anodes, in thimbles, are used. 

Selenious acid may be detected in the presence of selenic acid 
on the basis of the reaction H,SeO,+4HI=Se+41+43H,O. Con- 
centrated selenic acid will also oxidise hydriodic acid, but if the 
solution is dilute, selenic acid will remain unchanged. If, there- 
fore, small quantities of potassium iodide are added to solutions 
containing both selenious and selenic acid in test-tubes 15 cm. 
long, there will be a yellow colour produced, due to iodine being 
liberated, and when the colour of the iodine is discharged by the 
addition of a drop or two of sodium sulphite, the red turbidity 
due to free selenium is visible. If the selenic acid is more con- 
centrated than 0°8%, iodine may be liberated by it, but as the 
hydriodic acid is not concentrated, the reaction goes no further. 
This reaction is capable of detecting 1 part of selenium dioxide in 
18,400 parts of selenic acid, or 1 part of selenium dioxide in 
2,500,000 parts of solution. 

Sulphuric acid in the presence of selenic acid may be detected 
in the following manner. Selenic acid is diluted to 4%, placed in 
a 350 c.c. beaker, 10 c.c. of 90% hydrazine hydrate added, and 
heated to 60°. Sufficient concentrated hydrochloric acid (5 c.c.) is 
added to make the liquid distinctly acid, and the mixture boiled 
for an hour. After cooling, the precipitated selenium is filtered 
off, and the process repeated until no more selenium is deposited. 
The filtrate is then evaporated to 25 c.c., and 2 c.c. of 10% barium 
chloride solution are added, and the mixture kept at 80° for an 
hour, when a white turbidity is produced if sulphuric acid is present. 
This reaction is visible if 1 mg. of barium sulphate is formed, and 
it is possible to detect 1 part of sulphuric acid in the presence of 
10,000 parts of selenic acid. 
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All attempts to prepare perselenic acid and perselenates by 
electrolysis gave negative results. 

The monohydrate of copper selenate is produced from the penta- 
hydrate by heating the latter at 102° for two hours. The penta. 
hydrate is completely dehydrated at 230—235°, and the anhydrous 
selenate is stable up to 280°. The pentahydrate used in these 
experiments was prepared by the action of chlorine on copper 
selenite, and contained copper chloride; this was removed by ex- 
tracting with acetone in a Soxhlet extractor. In this process, the 
pentahydrate lost 2H,O and the trinydrate was formed; this sub- 
stance has a pale blue colour. 

Ammonia derivatives of copper selenate have been prepared by 
methods analogous to those used by Horn and Taylor (A., 1904, 
ii, 662) in the preparation of the corresponding derivatives of 
copper sulphate. (i) Copper selenate tetracammoniate mono- 
hydrate, CuSeO,,4NH;,H.O, is prepared by digesting 100 grams 
of copper selenate pentahydrate with 125 c.c. of ammonium hydr 
oxide (0°96) until it has dissolved ; ammonia gas is then led in, and 
in a short time clusters of deep bluish-violet crystals separate. 
The crystals were dried by suction and finally air-dried. It is 
quite stable when kept over lime, but loses ammonia in the air; it 
crystallises in slender, orthorhombic prisms. (ii) Copper selenate 
triammoniate monohydrate, CuSeO,,3NH,,H.0, is prepared by ex- 
posing the last described compound to a current of air for about 
twenty-four hours. It is a blue compound which dissolves in 
water to give a blue solution; this on dilution becomes lighter in 
colour and deposits a basic salt. (iii) Copper selenate tetra- 
ammoniate, CuSeQ,,4NHz, is prepared from the first-named com- 
pound by placing it moist in a desiccator over lime at 25 mm. 
pressure and keeping it there for seven days. It is of a lighter 
bluish-violet colour than the hydrated salt; it gives off ammonia 
when exposed to the air, but is stable in a vacuum over lime. 


J. F.S. 


Formation of Ammonia by Means of an Electric Arc: 
Influence of Diminishing the Pressure. EE. Bringer and A. 
Baerruss (/. Chim. Phys., 1919, 17, 71—140. Compare this vol., 
ii, 148).-The synthesis of ammonia from a mixture of nitrogen 
and hydrogen at reduced pressures by means of an alternating arc 
between electrodes of various metals has been studied under a long 
series of widely varying experimental conditions. It is shown that 
at sufficiently low pressures (150 mm. and below) the are assumes 
the appearance of a luminous sheath, which surrounds the elec- 
trodes and becomes longer the lower the pressure and the larger 
the.current. This sheath plays an important part in the synthesis 
of ammonia. On reducing the pressure, it is noted that successive 
decreases in the voltage of the arc have nearly the same effect im 
the two pure gases and their mixtures. At pressures of the order 
600-700 mm.,, an increase in the are current leads to an increase 
in the energy yield (Rdt), which is due to a lowering of the 
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voltage. Working at pressures of the order 100 mm. with the 
theoretical mixture of gases, there is an improvement in the value 
of Rdt which is to be attributed, for the most part, to the lower- 
ing of the voltage. At this pressure and with platinum electrodes, 
an increase in the nitrogen percentage leads to an increased 
quantity yield (%) of about 200% for the optimum mixture of five 
volumes of nitrogen to one volume of hydrogen. Using different 
metals as electrodes, it is found that the metals of the platinum 
group give the best results, platinum itself being most efficient ; 
these metals are followed in efliciency by tungsten and copper. 
Iron and nickel are very much less effective than the other metals 
mentioned, and for these the optimum yield is obtained from the 
theoretical mixture at all pressures. The presence of moisture does 
not appear to affect the synthesis; the presence of oxygen in small 
quantities in certain circumstances acts favourably on the reaction. 
At reduced pressures, the influence of the arc current appears to 
be connected with the temperature produced at the electrodes; for 
every electrode there is an optimum diameter for every current. 
For currents up to 0:020 amp., cooling of the region containing 
the arc does not increase the yield." At low pressures, the yields 
are almost independent of the distance between the electrodes, 
consequently it is advisable to reduce this space as much as possible, 
since it only plays a secondary part in the reaction. There is no 
appreciable formation of ammenia when nitrogen and hydrogen, 
which have been submitted to the arc, are allowed to mix. The 
foregoing results confirm in the main the theory of the formation 
of ammonia put forward by the authors. This theory states that 
ammonia is formed by the action of a high temperature followed 
by a kinetic phenomenon in the colder regions where the ammonia 
is stable in the concentration produced, rather than by the estab- 
lishment of an equilibrium in the very cold regions. In the 
relatively cold regions, which are near the luminous sheath, the 
formation occurs between the elements which have previously been 
rendered active by contact:with the electrodes. The activation of 
the elements appears to consist of the dissociation of the molecules 
into atoms at the very high temperature of the arc, and is favoured 
by a diminution of the pressure. Active nitrogen, described by 
Strutt, does not appear to take any part in the synthesis, and at 
the pressures employed does not appear to be formed. J. F. 8. 


Relations between Nitrogen Peroxide and Nitric Acid. 
P. Pascan and Garnier (Bull. Soc. chim., 1919, [iv], 25, 309—321). 
—Results obtained for the density of nitrogen peroxide over the 
temperature range 0-—-21°5° are in agreement with those of 
Cundall (compare T., 1891, 59, 1076), being represented by the 
equation D{,= 1°490—0°00215¢. The density of nitrogen peroxide is 
lowered by the addition of nitrous anhydride, the variations of 
density with the composition of the mixture obeying a linear law. 

The density of nitric acid shows a marked increase with the 
addition of nitrogen peroxide (compare Lunge and Marchlewsky, 
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Zeitsch. angew, Chem., 19i2, 10), reaching a maximum when the 
mixture contains about 42°5% by weight of the peroxide. This 
corresponds with a hydrate, N,O;,N.O,,H,O, and the existence of 
this is confirmed by a thermal study of the reciprocal solubilities 
of nitric acid and nitrogen peroxide. This hydrate is stable below 
—48°5°, and at this temperature dissociates, liberating nitrogen 
peroxide. 

Sulphuric acid is not appreciably soluble in nitrogen peroxide, 
but when added to anhydrous nitric acid or the acid containing a 
little water, it does not appreciably alter the solubility of the 
peroxide in the acid providing the mixture does not contain more 
than 30% of sulphuric acid, the water content being the principal 
factor of solubility. 


Some Properties of Acid Phosphates. A. Joannis (Compt. 
rend., 1919, 168, 1202—1203).—Neither disodium hydrogen phos- 
phate nor potassium dihydrogen phosphate absorbs gaseous or 
liquid ammonia, and ammonium dihydrogen phosphate only 
absorbs it very slowly. Similarly, in the absence of water, mag- 
nesium ammonium phosphate cannot be obtained from magnesium 


hydrogen phosphate. W. G. 


Allotropy of Carbon. Maurice Copisarow (Chem. News, 
1919, 118, 301—304).—The polyatomicity of the carbon molecule 
is proved by (i) the existence of several forms of carbon which are 
chemically and physically distinct from one another, (ii) the high 
volatilisation point, (iii) the general theory of the solid state, 
(iv) the products of moist oxidation, (v) the combustion of carbon, 
and (vi) the X-ray spectrometric study of the modifications of 
carbon. In accordance with the theory of allotropy (this vol., 
ii, 279), carbon may exist in three forms: (@) a non-rigid, mole- 
cular configuration, some valencies of which are free, (+) a rigid, 
molecular configuration, some valencies of which are free, and 
(c) a rigid, molecular configuration, all valencies of which are fixed. 
From a consideration of the heats of combustion, products of oxida- 
tion, and the physical properties of the three forms of carbon, it 
is shown that amorphous carbon is represented by a, graphite by 
b, and diamond by c. Possible configurations in keeping with the 
above are drawn in the paper. J. F. 8. 


The Oxidation of Coal. Freperick Vincenr TipesweEtt and 
Ricuarp VERNON WHEELER (T., 1919, 115, 895—902). 


The Preparation of Carbonyl Chloride by Means of 
Carbon Tetrachloride and Oleum or Ordinary Sulphuric 
Acid. V. Gricnarp and Ep. Urpain (Compt. rend., 1919, 169, 
17—-20).—With sulphur trioxide, carbon tetrachloride reacts 
according to the equation 2SO,+CCl,=COCI,+8,0,Cl,, but with 
pyrosulphuric acid the reaction is SO,+H,SO,-+CCl,=COCI,+ 
280,HCl. With ordinary sulphuric acid in the presence of 
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infusorial earth as a catalyst, the reaction is 2H,SO,+3CCl,= 
3COCI, + 4HCl + 8,0,Cl,, together with a slight secondary reaction, 
§,0,Cl, + CC],=COCI, + 280,Cl,. The principal objection to this 
second method is the presence of hydrogen chloride with the 
carbonyl chloride, but this may be got over to some extent by dis- 
solving the carbonyl chloride in carbon tetrachloride, the hydrogen 
chloride being only slightly soluble in this solvent. [See, further, 
J. Soc. Chem. Ind., 1919, August. ] W. G. 


Action of Concentrated Sulphuric Acid on Carbon 
Tetrachloride. Cu. Maveuin and L. J. Simon (Compt. rend., 
1919, 169, 34-36. Compare Grignard and Urbain, preceding 
abstract)..-Real sulphuric acid reacts with carbon tetrachloride 
at about 150° according to the equation CCl, + H,SO,=SO,HCl1 + 
COCI,+ HCl. If an acid which is slightly aqueous is used, the 
water present is decomposed by the chlorosulphonic acid first 
formed, giving sulphuric acid and hydrogen chloride. Finally, the 
chlorosulphonic acid itself reacts with carbon tetrachloride, thus: 
CCl, + 280,HCl=8,0,Cl, + 2HCl+COCI,. The carbonyl chloride 
is purified by solution in carbon tetrachloride and subsequent 
distillation. W. G. 


The Sulphones formed by the Iodides of Sodium, 
Rubidium, and Cesium. R. pe Forcranp and F. Tasoury 
(Compt. rend., 1919, 168, 1253—1257).—By the action of liquid 
sulphur dioxide on the iodides of sodium, rubidium, and cesium, 
the authors have obtained sulphones of the type MI,3SO,, that of 
sodium being amorphous and the other two being soluble in excess 
of liquid sulphur dioxide, and crystallising from it on evaporation 


at 0°. W. G. 


Stability of Sodium Thiosulphate Solutions. I. M. 
Kottnorr (Pharm. Weekblad, 1919, 56, 878-—888).—In general, 
the decomposition of thiosulphate solutions proceeds more rapidly 
in the light than in the dark. The oxidising action of the air may 
be prevented to some extent by covering the solution with a layer 
of light petroleum. The presence of alkaline substances prevents 
the decomposition almost completely. The addition of about 
02 gram of sodium carbonate per litre is sufficient to ensure in 
great measure the stability of the solution. The accelerative effect 
of deposited sulphur on the decomposition is probably due to 
bacterial action. The decomposition may be retarded by the addi- 
tion of 0°01 gram of mercuric iodide per litre of solution. 


W. S. M. 
Sodium Hydrogen Sulphite Crystals (NaHSO,,3H,O).— 


Warner Scutiter and Arno WILHELM (Zeitsch. angew. Chem., 
1919, 32, 198—199)..-The sodium hydrogen sulphite crystals 
deposited at low winter temperatures from aqueous solutions con- 
tain three molecules of water. They are 2—6 cm. long, 2—3 mm. 
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thick, hexagonal in section, and belong apparently to the rhombic 
system. At higher temperatures or when removed from the mother 
liquor, they rapidly lose water and disintegrate, leaving a residue 
of anhydrous sodium hydrogen sulphite containing sulphate and 
traces of pyrosulphite if they have been exposed to the air. 

G. F. M. 


Lime Mortars: Solution and Conversion of Solid Sub- 
stances into Colloids. V. Koniscnirrer and G. Watrner 
(Zeitsch. Elektrochem., 1919, 25, 159—183).—The rate at which 
calcium oxide, prepared from calcium carbonate, calcium hydr- 
oxide, and calcium oxalate, respectively, combines with water 
vapour at the ordinary temperature has been determined. The 
volume changes and the amount of water taken up have also been 
determined. The rate of absorption is shown to differ with the 
various samples of calcium oxide. Further, the rate of sediment- 
ation of calcium hydroxide has been measured for calcium hydr- 
oxide prepared by slaking lime in water or solutions of calcium 
chloride, calcium nitrate, sodium chloride, potassium chloride, 
potassium nitrate, sodium hydroxide, sodium acetate, potassium 
thiocyanate, ammonia, ammonium oxalate, and sodium carbonate 
of various concentrations. The rate at which sedimentation occurs 
varies with the different electrolytes; some when in small concen- 
trations increase the sedimentation velocity, and in large concen- 
trations decrease it, whilst in other cases the reverse is the case. 
The velocity of sedimentation is greater when water is added to 
quicklime than when lime is added to water. Further, a differ- 
ence is observed in the rate of sedimentation of calcium hydroxide 
produced by slaking lime in lime-water. The sedimented product 
of a suspension of calcium hvdroxide in water is not the same as 
the product obtained by slaking lime in water and allowing it to 
settle. The results obtained indicate that in the production of a 
true solution of calcium hydroxide in water from lime, an inter- 
mediate colloidal state is first formed. J. F. S. 


Lead-Sodium-Mercury and Lead-Sodium-Tin Alloys. J. 
GoEBEL (Zeitsch. anorg. Chem., 1919, 106, 209—228).—A thermal 
investigation has been made of lead—sodium—mercury alloys contain- 
ing up to 4% of sodium and 7% of mercury, and of lead—sodium- 
tin alloys containing up to 4% of sodium and 6% of tin. The lead- 
sodium binary alloys show a eutectic point at 308° with 2°7% of 
sodium, the eutectic consisting of mixed crystals of sodium and 
lead with a compound, probably Na,Pb;, which corresponds with 
4% of sodium. To obtain the equilibrium diagram of the lead- 
sodium—mercury alloys, sixty-three fusions were made. In presence 
of mercury up to 2%, the lead-sodium eutectic persists, but the 
eutectic point is lowered about 5°. With more mercury, up to 
7%, the eutectic point disappears, but is still represented in the 
diagram by a minimum in the same position. Sodium is more 
soluble in the lead-mercury mixed crystals than in pure lead. A 
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plan of the space diagram with isothermal lines is given. The 
series of fusions with 3% of mercury was extended up to 12% of 
sodium. The liquidus line rises from 2°7% to about 5% of sodium, 
then falls to a eutectic point between 7 and 8% of sodium at 290°, 
and again rises to a high maximum at 354° with 10% of sodium. 
It then falls rapidly towards another eutectic line at 280°. The 
existence of at least two compounds is indicated, but their nature 
is not apparent. 

To obtain the equilibrium diagram for the lead—sodium-tin 
system up to 4% of sodium and 6% of tin, forty-eight fusions were 
made. The space diagram consists of two surfaces meeting in a 
depression running parallel to the lead-tin side of the diagram. 
This depression represents the separation of a eutectic consisting of 
lead-sodium mixed crystals with an unknown compound. The 
temperature of the eutectic point falls with increasing quantities 
of tin from 308° to 296°. The lead—-tin mixed crystals appear to 
dissolve no more sodium than pure lead. E. H. R. 


Reduction of Metallic Sulphides by Means of Aluminium. 
N. Parravano and P. Acostini (Gazzetta, 1919, 49, i, 103—115. 
Compare Parravano and De Cesaris, A., 1917, ii, 292).—-The dis- 
placement of the metal of a sulphide by another metal in accord- 
ance with the equation M'+MS = M’'S+M is considered in the 
two cases: (1) when the reacting compounds are able to exist 
together without mixing, and (2) when such compounds are more 


or less miscible in the liquid state alone or in both the liquid and 
solid states. 

In the experiments made, the metallic sulphide was added to 
molten aluminium contained in a clay crucible, the reacting sub- 
stances being taken in weighed quantities. The fused mass was 
then gradually heated and stirred until reaction commenced, and 
after a short time was allowed to cool. In all cases, the apparatus 
was surrounded by an inert gas. 

The sulphides investigated were PbS, Cu,S, SnS, CdS, ZnS, 
Sb,S,, Ag.S, Bi,S,, NiS, and CoS, all of which were largely, and 
some completely, desulphurised by aluminium. Noteworthy is the 
reduction of zine sulphide, to which is attributed a higher heat 
of formation than to the equivalent proportion of aluminium 
sulphide. With PbS, Cu,S, SnS, Ag.S, and Bi,S,, the amount of 
the metal obtained approximates closely to the theoretical quantity, 
whereas this is not the case either (1) with CdS and ZnS, owing to 
the volatility of the reduced metal, or (2) with NiS and CoS, owing 
to projection of material from the crucible in consequence of the 
excessive vigour of the reaction. T. H. FP. 


New Synthesis of Phosgenite. W. A. Hamor and H. E. 
Gir (Amer. J. Sci., 1919, [iv], 47, 430).—Phosgenite, 
PbCO,,PbCl,, has been synthesised by heating a mixture of lead 
hydroxide and excess of carbonyl chloride for one to four hours at 
95°, 120°, 150°, 175°, 200°, and 250°. The best results were 
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obtained at 175°, the amount formed being less the higher the 
temperature above this value. The product was crystalline and 
of a faint yellow colour, identical in all respects with the naturally 
occurring mineral. J. F. 8. 


Combinations of Mercuric Chloride and the Alkali 
Chlorides. C. Tournevux (Ann. Chim., 1919, [ix], 11, 225-361). 
—From a study of the equilibrium of the system mercuric chloride- 
potassium chloride—water at 34°, 56°, 80°, and 100°, the author 
shows that it is possible to obtain two crystalline salts having the 
composition HgCl,,2KCI,H,O and 2HgCl,,KCI,2H,O. In addition, 
three sets of crystals have been obtained, the composition of which 
may be represented by (2H gCl.,,.KCI,H.O),(HgCl,,2KCI,H,0), 
(2HgCl,, KCI,H.O)(HgCl,,2KCI,H,O), and 

(2HgCl.,KCl,H,O)(HgCl,,2K C,H, 0). 

The author is not Certain as to whether the last three formule 
represent double salts or simply mixed crystals of the two salts the 
composition of which is expressed in the brackets. He has not 
succeeded in preparing the hydrate 2HgCl,,KCI,H,0. He has 
verified the existence at the ordinary temperature of the 
following crystalline salts: HgCl,,RbCI,H,0; HgCl,,NaCl,2H,0; 
HgCl,,.NH,Cl,H.O ; 4H gCl,.3RbCl,H,O. 

The crystalline double salts formed by mercuric chloride and the 
alkali chlorides are all homceomorphic and show a marked chemical 


analogy. The analogy of the properties of these crystals with 
those of the zeolites suggest that the water content of the crystals 
depends on the vapour tension of the surrounding medium. 


W. G. 


Extraction of Gallium and Germanium from Zinc Oxide. 
H. C. Foce and C. James (/. Amer. Chem. Soc., 1919, 41, 
947---949).—-Some zine ores contain small, though appreciable, 
amounts of germanium and gallium, and, these metals being less 
volatile than zinc, remain behind in the retorts when the zinc 
distils off. These residues furnish a good source for the elements 
gallium and germanium, although the amounts obtainable vary 
enormously ; for example, 100 lb. of one specimen gave 8 grams of 
pure gallium, whilst a second sample of 200 lb. yielded only the 
merest traces; the amount of germanium in the two samples was 
almost identical. One kilo. of the oxide prepared from the zinc 
residues was treated with 2400 ¢.c. of commercial hydrochloric 
acid in a large flask, the oxide being added in small portions to 
the acid to prevent caking. When all had dissolved, a little 
potassium chlorate was added carefully until, after vigorous 
shaking, oxides of chlorine were evolved. The flask was then con- 
nected to a condenser and a thermometer placed with its bulb in 
the liquid, and the liquid distilled; two fractions were collected, 
the first, up to 121°, containing very little germanium, and the 
second, up to 135—140°, containing practically the whole of the 
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germanium. The distillates from several quantities were then 
saturated with hydrogen sulphide, and the white sulphide filtered 
off. The liquid left in the flask was diluted with a litre of water 
and lead chloride allowed to settle. The clear liquid was decanted 
from the sediment and treated with ammonium hydroxide until a 
slight permanent precipitate was formed, metallic zine was added, 
and the whole digested at the boiling point for several hours. The 
precipitation was considered complete when a portion of the super- 
natant liquid gave a precipitate of basic zine chloride on dilution 
with water. ‘lhe precipitated metals and basic salts were filtered 
off and the filtrate examined spectroscopically to ascertain if all 
the gallium had been precipitated. Ten such precipitates, corre- 
sponding with 30 kilos. of the original oxide, were united, dis- 
solved in commercial hydrochloric acid with the aid of a little 
potassium chlorate, boiled, and lead chloride allowed to separate. 
This was removed and the solution saturated with hydrogen 
sulphide. The precipitate was filtered off and the filtrate boiled, 
neutralised with dilute ammonium hydroxide until a permanent 
precipitate just formed, and again digested with zine at the boil- 
ing point. When the solution had turned basic, it was poured 
from the precipitate, diluted, and filtered, the operation being 
repeated with the filtrate until the basic precipitate ceased to show 
a gallium spectrum. The precipitates poor in gallium were placed 
with those first obtained from the crude zinc chloride. The pre- 
cipitates rich in gallium were again dissolved in hydrochloric acid, 
the solution nearly neutralised, saturated with hydrogen sulphide, 
and filtered. The filtrate was treated with ammonium chloride, 
made alkaline to litmus with ammonia, and boiled until just acid. 
A gelatinous precipitate consisting of gallium, aluminium, and iron 
hydroxides was filtered off and washed. From 100 lb. of the crude 
zinc oxide, 60 grams of the mixture of hydroxides was obtained. 
These were dissolved in the minimum quantity of hydrochloric acid, 
diluted with water, and nearly neutralised with sodium hydroxide. 
After the addition of a little formic acid, the liquid was treated 
with an excess of sodium formate, the precipitate collected, and 
thoroughly washed to ensure the complete removal of zinc. The 
precipitate and filter paper were placed in water in a casserole, 
saturated with hydrogen sulphide, and digested with cold 1% hydro- 
chlorie acid. The insoluble tin and cadmium sulphides were 
removed by filtration. The filtrate was made slightly alkaline with 
ammonia, boiled until slightly acid, and the gallium and aluminium 
hydroxides filtered off. These were dissolved in the minimum 
quantity of hydrochloric acid, and an excess of sodium hydroxide 
solution added. The solution was then electrolysed by a current of 
15 amperes, using platinum electrodes 3 cm. sq. The gallium was 
deposited on the cathode in bright, shining globules, which dropped 
off as they became larger. When no more gallium was deposited, 
the solution was poured off and the metal washed several times 
with water, and the globules then united by the addition of a few 
drops of concentrated hydrochloric acid. J. F.S. 
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Monoclinic Double Selenates of the Iron Group. A. E. H. 
Turron (Phil. Trans., 1919, [A], 218, 395—440).—'The crystallo- 
graphic and optical investigation of the crystals of the four salts 
of the series R,M(SeO,),6H,O, in which M is ferrous iron and R 
is potassium, rubidium, cesium, and ammonium, has been com- 
pleted, and the detailed results are recorded in this paper. The 
examination of the crystals of the potassium salt was accomplished 
under great difficulties on account of the rapid decomposition of 
the crystals, apparently into the dihydrate, at temperatures very 
little above 0°. Suitable crystals were obtained on four very cold 
nights, and the necessary measurements were made by intensive 
working in a room the temperature of which never exceeded 6°. 

The salts all crystallise in the holohedral class of the monoclinic 
system, and are closely isomorphous with the other salis of this 
extensive series. In this group, as in other groups of the series, 
there is a regular progression in the habit and dimensions of the 
crystals from the potassium, through the rubidium, to the cesium 
salt, whilst the ammonium salt approximates closely in most 
respects to the rubidium salt. 

Potassium ferrous selenate, K.Fe(SeO,)..6H,O, a:):¢=0°7490: 
1:0°5044, B=103°50’, D? 2°494, M.V. 210°39. 

Rubidium ferrous selenate, Rb,Fe(SeO,).,6H,O, a:b :¢=0°7424: 
1:0°5000, B=104°57’, D? 2-800, M.V. 220-29. 

Cesium ferrous selenate, Cs,Fe(SeO,).,6H.,0, a:b :¢—0°7308:1: 
0°4979, B=106°2’, D? 3°048, M.V. 233-21. 

Ammonium ferrous selenate, (NH,),Fe(SeO,).,6H,O, a:b:¢= 
0:7433:1:0°5019, B=106°9’, D?? 2-191, M.V. 220-39. 

The regular, progressive change in the dimensions of the crystal 
structure in the isomorphous series on passing from potassium to 
cesium is associated with the regular increase in the atomic number 
of the alkali metal. The isomorphism of the ammonium salts with 
those of the alkali metals is held to be proof of the invalidity of 
the Barlow-Pope theory of valency volume. E. H. R. 


Triboluminescence of Uranium Compounds. J. A. 
Sremssen (Chem. Zeit., 1919, 48, 267).—The author has made 
experiments with a number of samples of uranium nitrate 
in an attempt to obtain explosive crystals of the kind reported by 
Ivanov (A., 1912, ii, 455) and Andrews (A., 1913, ii, 60). In no 
cases were explosive crystals obtained, but generally they showed 
the property of triboluminescence. It is concluded that the ex- 
plosive crystals observed by the above authors owed their property 
to the presence of a labile nitric oxide compound. The tribolumin- 
escence of uranium salts is attributed to electrical tension in the 


crystals. E. H. R. 
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Analytical Chemistry. 


The Use of Freezing-point Determinations in Quantitative 
Analysis. CnarLes Epwarp Fawsirr (T., 1919, 115, 801—808). 


Calculation of Possible Error in Volumetric Analysis. 
V. Zorier (Bull. Sei. Pharmacol., 1918, 25, 274—282, 357—364; 
from Chem. Zentr., 1919, ii, 636—639).-A mathematical paper in 
which the inaccuracies inherent in volumetric analysis are con- 
sidered. The errors arise from incorrect calibration and reading 
errors in measuring vessels (pipette and burette) and from un- 
certainty with respect to the end-point of the indicator. The 
various methods of preparing standard solutions are also treated, 
as well as errors due to impurity in the standard substance. A 
mathematical expression taking these factors into account is derived, 
for details of which the original must be consulted. It is thus 
calculated that the possible error in the determination of chlorine 
in commercial salt. (1 gram of substance dissolved in 100 c.c. and 
titration of 20 c.c. of the solution with V/10-AgNO,) is about 
1 in 100. H. W. 


New and Rapid Apparatus for Electrochemical Analyses. 
J. T. Kina (Chem. and Met. Eng., 1919, 21, 25—29).—In 
electrochemical analyses, agitation of the electrolyte hastens deposi- 
tion of the metal, and the author has originated a more efficient 
method of agitation by rotating the containing beaker. Two ex- 
perimental designs and the final form of apparatus are described. 
Besides the method of stirring, the system of wiring and the elec- 
trode holders are novel. The circuit is not broken when a beaker 
is lowered and a cell removed from the circuit. The operation of 
the apparatus and the method of carrying out an analysis are 
described. Tests were made on copper solutions of known strength 
to determine the speed and accuracy of the apparatus, and the 
results are tabulated. With currents of three, six, and nine 
amperes, the times taken to deposit 1 gram of copper were found 
to be thirty-five, twenty-five, and sixteen minutes respectively. 
Three unknown brasses were analysed for copper, and the results 
obtained by this and other methods of stirring, and carried out 
by different operators, are tabulated, and show excellent agreement. 

T. H. B. 


Comparative Tests of ‘‘Palau’’ and ‘‘Rhotanium” 
Ware as Substitutes for Platinum Laboratory Utensils. 
L. J. Gurevicn and E. Wicuers (J. Ind. Eng. Chem., 1919, 11, 
570—573).—*‘ Rhotanium A” ware (gold, 90%; palladium, 10%) is 
superior to platinum as regards resistance to loss on heating, boil- 
ing hydrochloric and hydrofluoric acids, boiling 20% sodium hydr- 
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oxide solution, sulphuric acid, and fusion with sodium carbonate or 
potassium pyrosulphate, but inferior as regards the action of nitric 
acid, ferric chloride solution, and fused sodium hydroxide. It 
must not be heated higher than 1100°. “ Rhotanium C” (gold, 
70%; palladium, 30%) and “palau”’ (gold, 80%; palladium, 20%) 
alloys are superior to platinum as regards heating up to 1200°; 
they behave towards reagents similarly to ‘“‘rhotanium A,’ but 
are not suitable for potassium pyrosulphate and sodium hydroxide 
fusions. W. P.S. 


Sulphite Leuco-derivatives of Triaminotriphenylmethane 
as Reagents for Alkalinity and for Dissociation of Salts. 
I. Guarescui (Gazzetta, 1919, 49, i, 115—123).—Magenta and 
other colouring matters of the triphenylmethane group, when 
reduced by means of sulphur dioxide or a hydrogen sulphite, serve 
as good reagents for bromine and hypobromites (A., 1912, ii, 989), 
and it is now found that they are also applicable to the detection 
of alkalinity, particularly with potable waters. The constitution 
of these compounds still remains undecided (compare Hantzsch and 
Ostwald, A., 1900, i, 256). The sensitiveness of the reaction is 
such that preliminary concentration of the water by evaporation 
is unnecessary ; the intensity of the coloration is greater when an 
ethyl group than when a methyl group is present in the leuco- 
derivative, and still greater when the ethyl group is united to an 
imino-group. 

Decolorised triethylrosaniline hydrochloride (Hofmann’s violet) 
gives an intense violet coloration with dilute solutions of faintly 
alkaline salts, such as calcium hydroxide, carbonate or hydrogen 
carbonate, dimetallic hydrogen phosphates, borates, lead salts 
(normal or basic acetate), sodium acetate, basic quinine sulphate, 
aniline, magnesium phosphate, and magnesium ammonium phos- 
phate ; the reaction is more sensitive than that with litmus or other 
indicator. Wheat. starch, which contains no proteins, gives no 
coloration, whereas rice starch, always containing more or less 
protein matter, reacts distinctly. The colouring matter formed is 
highly adherent to glass. With distilled water, or with dilute 
solutions of neutral salts like sodium chloride, no reaction takes 
place within an hour, and only a very faint coloration appears 
after a long time. 

Similar colorations are given by magenta, prosaniline hydro- 
chloride, methyl-violet, and crystal-violet, previously decolorised by 
sulphur dioxide. The coloration of the crystal-violet reagent by 
hypochlorites (compare Le Roy, A., 1916, ii, 535) is given also by 
solutions having an alkaline reaction, but free from hypochlorite. 

=. a. 8. 


Estimation of Perchlorates, Alone, or in the Presence 
of Chlorates and Chlorides. J. Guitroyte Wituiams (Chem. 
News, 1919, 119, 8).—Perchlorates, but not chlorates, are 
reduced by titanium trichloride solution in hot acid solution. An 
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excess of titanium trichloride is used, and this excess is subsequently 
titrated with ferric sulphate solution. [See, further, J. Soc. Chem. 
Ind., 1919, August. ] W. P. 8. 


Estimation of Iodide in Mineral Waters and Brines. 
W. F. Baucuman and W. W. Skinner (J. 2nd. Eng. Chem., 1919, 
11, 563—568).—A quantity of the sample containing not more 
than O°l gram of iodine or more than 10 grams of total salts is 
diluted to 100 ¢.c., boiled with the addition of sodium hydroxide 
and sodium carbonate, and filtered. The filtrate is neutralised 
with sulphuric acid, 1 c¢.c. of 4% sodium hydroxide solution is 
added, the mixture boiled, an excess of potassium permanganate 
is added, and this excess then decomposed by treating the cold 
mixture with alcohol. After filtration, the solution is treated 
with 2 grams of potassium iodide, acidified with hydrochloric acid, 
and the liberated iodine titrated with thiosulphate solution. If 
it is desired to estimate bromine in the sample, the iodine may be 
first separated by steam distillation with the addition of ferric 
sulphate; the distilled iodine is collected in potassium iodide solu- 
tion and titrated. W. P.S. 


A Modified ‘‘ Etching'’ Test for Fluorides. Wutiiam 
PartTRIDGE (Analyst, 1919, 44, 234—235).—The substance under 
examination is treated with 2 or 3 c.c. of 25% (by volume) sulphuric 
acid, the liquid covered with a layer of butter fat, and the test-tube 
placed upright in water at 80° to 95° for three hours. In the 


presence of 0°01 gram of sodium fluoride, the glass in contact with 
the acid will be “etched,” and the markings will not be affected by 
successive treatment with ether, boiling alcohol, and boiling hydro- 
chlorie acid, or by rubbing with a piece of wood. C. A. M. 


Method of Analysis of Fluospar and of Basic Slags 
containing Fluorine. G. R. Doyie (Chem. News, 1919, 118, 
304—305).—Half a gram of the finely powdered sample is weighed 
into a dish, converted into a paste with 5 c.c. of water, and 
evaporated on a water-bath almost to dryness with 35 c.c. of 
glacial acetic acid. <A further quantity of 25 c.c. of glacial acetic 
acid is added, and the mass evaporated to dryness on a water-bath 
and then heated in a steam-oven until all acid has been expelled. 
The residue is transferred to a beaker and diluted to 80 c.c., boiled, 
and filtered. The filtrate contains (a) available lime (CaO or 
CaCO,), (b) soluble silica, (c) manganese, (d) magnesia, (e) lead, 
whilst the residue contains (a) all calcium existing as CaF,, 
(b) silica, and (c) iron and alumina. The residue is ignited in a 
platinum dish, cooled, weighed, treated with hydrofluoric acid, 
evaporated to dryness, ignited, and weighed. The loss in weight 
gives the amount of silica present. The remaining residue is 
treated with 5 c.c. of sulphuric acid and evaporated until fumes 
are evolved, then it is ignited and weighed. The gain in weight 
is the increase of calcium sulphate over calcium fluoride, 
CaSO, x 0°5735=CaF,. The residue is boiled for twenty minutes 
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with 20 c.c. of hydrochloric acid, diluted, and precipitated by the 
addition of ammonium chloride and ammonia, boiled, filtered, 
ignited, and weighed. The weight is deducted from the weight 
of iron, aluminium, and calcium fluoride, and gives the weight of 
calcium fluoride. If lead is present, it must be removed by 
hydrogen sulphide before the iron and aluminium are precipitated, 
The filtrate is estimated in the usual way. J. F. 8. 


Estimation of the Oxygen Content of Organic Substances. 
Rosert STREBINGER (Zeitsch. anal, Chem., 1919, 58, 97--114).— 
Oxidation by heating at 200° with a mixture of potassium iodate 
and sulphuric acid, and subsequent iodometric titration of the 
excess of iodate, affords a means of estimating the oxygen content 
of organic substances provided that the percentage amounts of the 
other constituents are known. The method is applicable to sub- 
stances containing carbon, hydrogen, oxygen, halogens, sulphur, 
and nitrogen, but the nitrogen must not be present as amide. The 
oxygen may be calculated from the following formula: 
O% = 2°6666 x C% + (1 — 0°21568 x N%/ 11%) x 

7°9369 x H% + 1°497 x 8% —100 x O'/B, 
where F is the weight of substance and O/ the quantity of oxygen 
yielded by the iodate; 6 molecules of iodate give 15 atoms of 
oxygen. W. P. 5. 


Estimation of Nitrogen and Ammonia as Am.- 
monium Chloride. <A. Vitiiers (Bull. Soc. chim. 1919, [iv], 
25, 335-337. Compare A., 1918, ii, 332).—Further evidence is 
given showing that the loss in weight of ammonium chloride when 
heated in a narrow-necked, conical flask for four days at 105° is 
practically negligible (compare Auger, this vol., ii, 117). W. G. 


Volumetric Estimation of Phosphoric Acid by the 
Pincus Method, as applied to the Estimation of Magnesium. 
J. W. Sprincer (Zeitsch. angew. Chem., 1919, 32, 192).—The 
magnesium salt is precipitated as ammonium magnesium phos- 
phate, the precipitate heated to boiling with ammonium acetate 
solution and water, and titrated with standardised uranyl acetate 
solution, using potassium ferrocyanide as an external indicator. 
[See, further, J. Soc. Chem. Ind., 1919, August. ] W. P. 8S. 


Microelementary Analysis. E. Dieporper (Chem. Zeit., 
1919, 43, 353—354).—Methods are described for the estimation 
of nitrogen, carbon, hydrogen, and halogens in very small quanti- 
ties (a few mg.) of substance; the first three elements mentioned 
are estimated by combustion, whilst halogens are estimated by the 
Carius method. [See, further, J. Soc. Chem. Ind., 1919, August.| 

W. P. 8. 


Micro-methods for the Determination of Carbon and 
Moisture in Minerals. G. Kari Aumstrim (Svensk. Kera. 
Tidskrift, 1919, 31, 71—74).—Pregl’s apparatus for combustion 
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and his potassium dichromate were applied to the estimation of 
carbon dioxide and moisture in minerals. The moisture values 
obtained in this way were too high. Vanadium pentoxide, having 
a low m. p. (660°), being strongly acid at high temperatures and 
combining with most substances to give readily fusible products, 
was thought to be a likely substitute that might give better results. 
The results for carbon dioxide were accurate, but the moisture 
values were still too high. Twenty to thirty mg. of the sample 
were used, and to this was added 0-2 to 0-3 gram of the oxidising 
agent. Neither can be rendered sufficiently free from moisture to 
yield trustworthy results. A Penfield apparatus made on a 
“micro” scale gives trustworthy figures when employed in the 
estimation of moisture in minute amounts of mineral sample. 

CremicaL ABSTRACTS. 


Cyanometric Method of Estimating Silver and Halogens 
in Ammoniacal Solution. J. Kucerr and Lorre Zepren (Ber., 
1919, 52, [#4], 1177--1185).—The procedure depends on the fact 
that silver iodide is only precipitated from very dilute ammoniacal 
solutions of silver salts by addition of potassium iodide when large 
amounts of electrolytes are present or when the solution is warmed, 
continuously shaken, or preserved for a long time; otherwise, an 
opalescence of colloidal silver iodide is formed. If potassium 
cyanide solution is added, the turbidity increases at first and 
suddenly disappears when the amount of CN’ necessary for the 
formation of Ag(CN)’, has been added. Silver is estimated in 
ammoniacal solution in the following manner. A known volume 
of approximately 0-1N-potassium cyanide solution is diluted with 
about four times its volume of water, and sufficient ammonia is 
added to make the solution at least 0°25 ; after introduction of 
a quantity of potassium iodide approximately equivalent to that 
of the cyanide taken, the silver solution is added to incipient 
turbidity. Halogens are estimated indirectly by using an excess 
of silver nitrate solution and titration of the residual silver after 
filtration of the. silver haloid. The method can also be applied 
for estimation of acids, the silver salts of which are distinguished 
by sufficient difference in their solubility in ammonia ; thus, chloride 
and iodide may be simultaneously estimated in that their sum is 
determined by the indirect process and the iodide alone estimated 
in a solution which is sufficiently ammoniacal to retain the silver 
chloride in the dissolved state. To obtain accurate results, it is 
necessary that the amount of potassium iodide used as indicator 
should be approximately equivalent to the amounts of substance 
taken for titration. 

The use of potassium iodide in Liebig’s method of titration is 
shown to bring no advantage, and in certain cases even to lead 
to false results. H. W. 


Sensitive Reaction of Manganese Salts. H. Caron 
and D, Raquer (Ann. Chim. anal., 1919, [ii], 1, 174).—A red 
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coloration is obtained when 10 c.c. of a manganese salt solution is 
treated with 2 c.c. of saturated potassium oxalate solution, 1 c.c. 
of acetic acid, and a few drops of potassium hypochlorite solution. 
The test will detect the presence of as little as 0°05 mg. of man- 
ganese in 10 c.c. of solution. Zine salts do not interfere with the 
reaction, but iron salts must not be present. W. P. S. 


Estimation of Ferrous Iron by means of the Oxidation 
Potential. I. M. Kotrnorr (Chem. Weekblad, 1919, 16, 
450—461).—The ferrous solution, acidified with sulphuric or 
hydrochloric acid, is titrated with a standardised potassium di- 
chromate solution. The /.4/./. between a platinised platinum 
electrode immersed in the solution and a normal calomel electrode 
is determined after successive additions of the dichromate solution, 
and the values obtained are plotted in a curve against the volume 
of the solution added. In the neighbourhood of the end-point, 
the #.M.F. increases rapidly, the exact end-point being given by 
the middle point of the nearly vertical curve section. ‘Titration 
with potassium bromate gives satisfactory results, the end-point 
being sharper in hydrochloric than in sulphuric acid solution. 
With potassium permanganate solution, the value of the ¥.M.F. 
obtained is variable, increasing when the liquid is stirred. 


W.S. M. 


Estimation of Nickel in Ferro-nickels and Steels. 
Pau. Nicotarpot and Georces Gourmain (Bull, Soc. chim., 1919, 
[iv], 25, 338—344)—-A comparison of the three methods of estim- 
ating nickel in nickel steels, namely: (1) electrolytic method; 
(2) precipitation with dicyanodiamidine; (3) precipitation with 
dimethylglyoxime. Method (2) gives results comparable with 
those of method (3), but needs much more care in its conduct. 
The results obtained by the use of dimethylglyoxime are invariably 
lower than by the electrolytic method, since in the latter method 
any cobalt present, and generally a little iron and manganese, are 
weighed in with the nickel. For rapid work, too, the dimethyl- 
glyoxime method is preferable, the precipitate being weighed on a 
tared filter paper. W. G. 


Estimation of Small Quantities of Antimony. W. Bzam 
and G. A. Freak (Analyst, 1919, 44, 196—199).—When modified 
slightly, a method described by Schidrowitz and Goldsbrough (A., 
1911, ii, 338) was found to be trustworthy. In this method, the 
antimony is deposited on a strip of copper, then dissolved in 
alkaline permanganate solution, and estimated colorimetrically as 
sulphide. The chief modifications introduced are the reduction of 
antimony solution with sulphur dioxide before the precipitation 
with hydrogen sulphide (this ensures the precipitation of the metal 
as its trisulphide, which is always the case in the comparison solu- 
tion), and the use of 1% potassium hydroxide solution and a limited 
amount of potassium permanganate solution for the solution of the 
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deposited antimony. ([See, further, J. Soc. Chem. Ind., 1919, 
515a.] W, PP. &, 
Estimation of Small Amounts of Benzene in Ethyl Alcohol. 
F. W. Basincton and Autrrep Tincie (J. /nd. Eng. Chem., 1919, 
11, 555—556).—One hundred c.c. of the alcohol are mixed with 
200 c.c. of water and distilled, 20 c.c. of distillate being collected 
in a narrow, graduated tube having a capacity of 50 c.c. This 
distillate is treated with 15 c.c. of potassium dichromate solution 
(one-sixth saturated) and 2 e.c. of hydrochloric acid (D 1°12), the 
tube closed with a rubber stopper, and its contents mixed. After 
about fifteen minutes, the mixture is shaken with exactly 10 c.c. of 
light petroleum and the latter allowed to separate; the increase in 
volume of the petroleum gives the amount of benzene present. 
The method is trustworthy for quantities of benzene up to 0°75%. 


Ww. a. & 


Chlorination of Benzene. Analysis of Mixtures of 
Benzene, Chlorobenzene, and Dichlorobenzene, etc. Prrcy 
F. Frankianp, 8S. Raymonp Carrer, and Dorotny Wesster (/. 
Soe. Chem. Ind., 1919, 38, 153—155).—-The method described is 
similar in principle to that employed by Colman (A., 1915, ii, 184; 
J. Soc. Chem. Ind., 1919, 38, 57) for the estimation of the per- 
centages of benzene, toluene, and xylene in commercial toluene. 
The sample (100 c.c.) is distilled from an Engler flask under 
uniform conditions, and the distillates are collected in measuring 
cylinders. Three fractions are obtained by interrupting the dis- 
tillation at 122° (corr.) and again at 142° (corr.). The volumes of 
liquid which distil below 122° and above 142° are noted, and the 
percentages of benzene and chlorobenzene present in the original 
mixture are obtained from a graph which has been constructed 
from experiments with mixtures of known composition. The di- 
chlorobenzene may be found by difference. The graph is only 
applicable to samples containing 50—80% of chlorobenzene and 
for those which contain such amounts of benzene and dichloro- 
henzene as yield not less than 5% or more than 50% either below 
122° or above 142°; in cases where the sample does not fall within 
these limits, such measured volume of benzene, chlorobenzene, or 
dichlorobenzene is added that the resulting mixture comes within 
the specified limits. The graph was constructed by the use of pure 
p-dichlorobenzene, but it is found that the presence of o-dichloro- 
benzene does not materially affect the accuracy of the process even 
if it forms about 40% of the total dichlorobenzene present in the 
mixture. Benzene hexachloride, if present, should be filtered 
before distillation, and the quantity then remaining in solution is 
too small to influence the analysis; if its percentage is required, it 
is allowed to separate at the ordinary temperature from the frac- 
tion, b. p. above 140°, collected, washed with light petroleum 
(b. p. 65°), and dried. The mother liquor is concentrated, and 
the second crop similarly treated and weighed with the first lot of 
benzene hexachloride. H. W. 
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Estimation of Monochlorobenzene in Mixtures con- 
taining Benzene, Monochlorobenzene, and Dichlorobenzene, 
N. G. 8. Coppin and F. Hour (Analyst, 1919, 44, 226—229)—aA 
method of estimating monochlorobenzene in crude chlorinated 
benzene has been based on Northall-Laurie’s method of estimating 
toluene in commercial toluene (A., 1915, ii, 703). A known volume 
of the sample is distilled, the first quarter of the distillate collected, 
a further half then distilled, and the residual quarter left in the 
flask. The boiling points of the first fraction and of the residue 
are determined in the special apparatus devised by Northall-Laurie, 
and from these results, by reference to a graph constructed from 
the results obtained with mixtures of known composition, the 
amount of monochlorobenzene in the sample is found. The graph 
is made by plotting the results obtained with weighed quantities 
of benzene, monochlorobenzene, and p-dichlorobenzene, the boiling 
points of the first fractions forming the ordinates and those of the 
residues the abscisse. Small amounts of o-dichlorobenzene and 
trichlorobenzene are also formed when benzene is chlorinated, but 
not in sufficient quantity to have a material influence on the 
results. [See, further, 7. Soc. Chem. Ind., 1919, August.] 

C. A. M. 


A Revision of the Copper Phosphate Method for the 
Titration of Sugar. Orro Forin and Eveene C. Peck (J. Biol. 
Chem., 1919, 38, 287—-291).—Variable results were encountered 
with this method when salt mixtures prepared from the same lot 
of chemicals by different individuals were employed. It was ascer- 
tained that, in order to obtain concordant results, great care must 
be taken to prepare the salt mixture correctly. The preparation 
of this mixture is described in detail. The method of Folin and 
McEllroy (A., 1918, ii, 207) could, however, be justly criticised on 
the ground that reduction of the copper sulphate by the thio 
cyanate may occur. By rendering the copper sulphate solution 
alkaline before adding the thiocyanate, this reduction is prevented. 
The modified process is as follows: 5 c.c. of the 5°9% copper 
sulphate solution are placed in a test-tube and rendered alkaline 
by the addition of 1 c.c. of saturated sodium carbonate. Four to 
five grams of the phosphate—carbonate-thiocyanate mixture are 
now added, and the whole is heated until the salts have dissolved. 


The titration is then carried out as described in the original method. 
s. ©. BD. 


Micro-estimation of Sugar in Blood. A. Kowarsxy (Deut. 
med. Woch., 1919, 45, 188—190; from Chem. Zentr., 1919, ii, 
475).—The method depends on Bertrand’s process, which consists 
in boiling the sugar solution with alkaline cuprous oxide solution, 
separating the precipitated copper oxide from the solution, and 
dissolving it in acidified iron sulphate solution; the ferrous oxide 
formed (equivalent to the cuprous oxide) is titrated with per- 
manganate. To avoid loss when working with small quantities of 
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sugar, a known weight of the latter is added to the cuprous solu- 
tion, which is subsequently deducted from that found experiment- 
ally. The method permits an exact estimation of sugar (to 0°01%) 
in 0°35 c.c. of blood, and can also be used for determining sugar 
in urine. It is particularly useful in diagnosis of disease of the 
kidneys, in which only small quantities of urine are frequently 
available; an exact estimation can be made with 0°1 c.c. of urine. 


H. W. 


New Method for the Estimation of Oxalic Acid. Hueco 
Krause (Ber., 1919, 52, [B], 1222—1223. Compare this vol., 
ii, 203).—A reply to Ott (this vol., ii, 303). H. W. 


Methods for the Quantitative Estimation of Mm § 
puric Acid. New, Simple, and Accurate Method. 
Epuarpo Fixippr (Arch. Farm. Sperim. sci, aff., 1918, 26, 
243—256; from Chem. Zentr., 1919, ii, 472).—A review of the 
previous methods is given, but the results obtained by them are 
not satisfactory. A simple method has therefore been elaborated 
based on the observation of Pelouze, that hippuric acid is con- 
verted into benzoic acid when boiled with sulphuric acid and man- 
ganese dioxide. Urine (300—500 c.c.) is concentrated to 100 c.c. 
and extracted during two hours at 60—65° with a mixture of 
benzene (2 volumes) and alcohol-free ether (1 volume); after 
removal of the solvent, the residue is heated under a reflux con- 


denser, gently at first, but finally more strongly, with sulphuric 
acid (20 c.c.) and manganese dioxide (3—-4 grams) during one and 
a-half hours. The product is distilled with steam, and the distillate 
is thoroughly extracted with ether. The benzoic acid left after 
removal of the ether is weighed. H. W. 


Micro-estimation of Fat. E. and (Mrs.) F. Werenuizen 
(Pharm. Weekblad, 1919, 56, 810—822).—A criticism of the 
method of Ivar Bang for the estimation of fat in small quantities 
of blood (Methoden zur Mikrobestimmung einiger Blutbestand- 
teile). The following improvement of the method is proposed: 
About 0°3 gram of blood is absorbed in two or three pieces of filter 
paper (16 mm. x 26 mm.), and the weight determined in a torsion 
balance. The papers are dried in a vacuum and then placed in 
a test-tube (2°5 em.x16 cm.) with about 7 c.c. of alcohol. The 
tube is suspended in a water-bath at 90°, and the alcohol boiled 
for five minutes. The solution is transferred to a pointed centri- 
fuge tube (1°5x10 cm.) and evaporated to 2°5 c.c. in a water- 
bath. The papers are extracted again with 8 c.c. of alcohol, and 
the solution is added to the centrifuge tube, in which the volume 
is again reduced to 2-5 c.c. In both cases, evaporation is expedited 
by passing hydrogen through a capillary tube into the liquid. 
Five drops of W/2-sodium hydroxide solution are now added, and 
the evaporation is continued until the volume is reduced to 0°3 c.c. 
As the duration of the saponification must be at least twenty 
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minutes, it may be necessary to add ten drops of alcohol and a 
drop of water when a volume of 1 c.c. is reached. The residue, 
which must be free from alcohol, is made up to 5 c.c. and is trans- 
ferred to a micro-burette. The solution is used to titrate 1 c.c. 
of the standard calcium chloride solution until a permanent froth 
is obtained. The standard solution is prepared by adding 5°9 e.c. 
of V/10-calcium chloride solution to 13 grams of sodium chloride 
and making up to | litre. One c.c. of this solution is equivalent 
to 0°312 mg. of triolein. W. S. M. 


Schiff’s Reaction for the Detection of Carbamide. 
Domentco Ganassini (Arch. Farm. sperim, sei. aff., 1918, 26, 
238-242; from Chem. Zentr., 1919, ii, 473).—-Schiff’s reaction 
does not occur with pure furfuraldehyde. Acetone was found to 
be the active constituent of an efficient sample of furfuraldehyde. 
The reaction is obtained with certainty with a reagent of the follow- 
ing composition: furfuraldehyde (5 drops), acetone (2 c.c.), water 
(2 ¢.c.), and concentrated hydrochloric acid (1 c.c.). When a 
small quantity of this reagent is added to a minimal amount of 
carbamide, a pink coloration is gradually developed which becomes 
red and then intensely purple, and later brown. If acetone is 
replaced by other substances containing the COMe-group. such as 
ethyl acetate, acetaldehyde, acetylacetone, or pyruvie acid, red to 
violet. colorations are more or less slowly developed, which, how- 
ever, are indefinite and not to be compared with the beautiful 


coloration in the presence of acetone. H. W. 


Estimation of the Amylolytic Power of Saliva. L. 
GrimBert (J. Pharm. Chim., 1919, [vii], 19, 244—250).—A 
quantity of air-dried potato starch equivalent to 5 grams of dry 
starch is boiled for two minutes with 100 e¢.c. of water, then 
cooled, 4 c.c. of filtered saliva are added, and the mixture is kept 
at. 37° for one hour; it is then heated at 100° for ten minutes, 
cooled, diluted to 200 c.c., filtered, and the maltose is estimated 
in the filtrate. The amount of maltose is multiplied by 0-9473 to 
give the quantity of starch saccharified, and this, expressed as a 
percentage of the total starch, gives the amylolytic power of the 
saliva; for normal! saliva, it lies between 73 and 74. W. P. S. 


Value of Some New Colour Reactions of Urine. ALex. 
Sxutertzky and M. Kuarren (Wien. klin. Woch., 1918, 81, 
1016—1018; from Chem. Zentr., 1919, ii, 8)._-The reactions pro- 
posed by Russo (methylene-green reaction), Wiener, and Kronberger 
have been critically examined; in each case, the coloration 
observed is due to simple physico-chemical causes, and does not 
depend on chemical processes. The reactions are consequently 
without diagnostic value. H. W. 
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The Infra-red Spectrum of Iron. H.M. Ranpatt and E. F, 
BaRKER (Astrophys. J., 1919, 49, 42—47).—The region investi- 
gated extended from 9000 to 30,000 A., and was found to contain 
some fifty measurable lines. The experimental arrangement was 
the same as that previously described (Randall, A., 1910, ii, 1014). 
The slit of the collimator and the thermopile were at first approxim- 
ately 0°2 mm. wide, and covered a region in the neighbourhood of 
lu of about 6 A. and at 3u of about 3:7 A. Later the entire 
spectrum was examined with a shit 0°5 mm. wide, and a very 
appreciable number of weaker lines were found and measured. No 
systematic differences between the values of wave-lengths measured 
with the slits of different width were noted. The material used in 
the major part of the work was ingot iron (99°8% Fe), the largest 
single impurity being copper, approximately 0-04%. Electro- 
lytic iron also was used. No lines due to impurities in either were 
observed. The iron was placed in a boring in the positive carbon 
(1°9 em.), the hole being as large as the carbon would permit. The 
carbons showed several infra-red potassium lines and also two others, 
the approximate values of which are 11,439 A. and 10,692 A. The 
origin of these lines is not known. The current used was in general 
greater than 60 amps. Tables of wave-lengths are given in 
Angstrém units, as measured in air according to the Rowland scale. 
The relative intensities of the lines were estimated from the galvano- 
meter deflexions. For the region between 0°8 u and 1 » the photo- 
graphic method is more sensitive than the bolometric, but beyond 
lu the latter becomes increasingly the more sensitive. 
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The Infra-red Spectra of Cobalt, Nickel, Manganese, and 
Chromium. H. M. Ranpatt and E, F. Barker (Astrophys. J., 
1919, 49, 54—60. Compare preceding abstract).—The experi- 
mental arrangement and methods were the same as those for the 
iron spectrum. With the exception of manganese, which volatilised 
readily and gave a comparatively steady arc, the metals were very 
similar to iron in their action in the arc. Nickel and cobalt pro- 
duced possibly an even more uncertain arc than iron. The strongest 
lines were given by manganese. The materials used were “pure” 
metals of commerce. No lines due to any of the impurities likely 
to be found were actually observed. The currents used were 60—80 
amps. The spectrum of each metal was in general searched twice, 
once with narrow slits and once with double width slits. A number 
of the lines in the tables are multiples of strong lines of short wave- 
lengths. It is thought, however, that in each case it has been 
established that the higher order line of short wave-length is super- 
posed by a line of long wave-length of the first order. 
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The Applications of Beer’s Law in Organic Chemistry. 
E. J. E. Hirrer (Chem. Weekblad, 1919, 16, 720—734).—A dis- 
cussion of Beer’s law of light absorption and its application to the 
determination of various cases of isomerism and polymerism in 
organic chemistry. Special reference is made to the colour theory 
of Hantzsch. W. S. M. 


The X-Ray Spectra of the Elements. M. pe Brocur 
(Compt. rend., 1919, 169, 134—-136).—The author has measured 
the frequency difference of the a- and B-rays in the K-spectrum of 
rhodium, and from these values has calculated the fundamental 
frequency of interval of Sommerfeld (Ann. Physik, 1916). He 
obtains the value Av,,=0°369, which is in close agreement with 
Paschen’s figure (loc. cit.). 

He has measured the wave-lengths of the first two Z-bands in 
the absorption spectrum of radium, the results being: band L,, 
A =0°802 x 10-8 em.; band Z,, A=0°670x10-§ cm. The latter 
figure is a correction of one previously given (compare this vol., 
ii, 207). W. G. 


Relation between General X-Radiation and the Atomic 
Number of the Target. ‘SV. Duane and T. Samizu (Physical 
Rev., 1918, 11, 491—492).—The intensity of the general X-radia- 
tion is proportional to the atomic number, and not to the atomic 
weight of the radiator. The apparatus used was a rotating target 
on which were mounted quadrants of iron, cobalt, nickel, and 


copper. The current produced by ionisation in a chamber con- 
taining methyl iodide was: 


Ton-current (volts/sec.). 


Volts. Gu (29).  Ni(28).  Co(27). Fe (26). 
19,140 0-0124 0-0120 0-0114 0-0110 
32,400 0-1327 0-1295 0-1251 0-1210 


The numbers in parentheses are the respective atomic numbers. 
Cobalt occupies a position between iron and nickel, according to its 
atomic number as determined by Moseley, but not according to its 
atomic weight, which is anomalous. CHEMICAL ABSTRACTS. 


The Structure of Radioactive Elements. Inco W. D. 
Hacku (Physical Rev., 1919, 18, 165—170).—Partial atomic 
structures of the elements in the periodic table between uranium 
and lead, on the basis of the radioactive disintegration series, are 
suggested. The emission of the a-particle causes the change of 
position of two electrons from the valency ring to an interior un- 
stable ring, and the emissions of the B-particle the change of one 
electron in the opposite sense. This is referred to as a theory of 
metastasic electrons, and it supports the view that the seat of dis- 
integration is not in the outer or valency shell, but in the next 
inner shell, and is caused by the shifting of two electrons. F. 8. 


‘Old Age'"’ of Chemical Elements. Inco W. D. Hack# 
(Science, 1919, 49, 328—329).—A discussion based on Richards’ 
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work on radioactive lead (A., 1914, ii, 453; 1917, ii, 91). The 
author states that “all other elements should be subject to an 
increase in mass, and it could therefore be predicted that, for 
example, helium of the atmosphere and of minerals will have an 
‘atomic weight’ which is 0-0214 higher than the atomic weight 
of helium from radioactive disintegration, that is, there should be 
an ‘old’ or ‘common’ helium with atomic weight of about 3°94, 
and a ‘neo’ helium of atomic weight 3°92.” 
CHEMICAL ABSTRACTS. 


Phenomena of Electrolytic Luminescence shown by 
certain Metallic Anodes. I. James Lavaux (Compt. rend., 
1919, 169, 180—182).—Certain metals capable of giving, with the 
electrolytic anion, insoluble, adherent salts, which are non-con- 
ductors, show luminous phenomena correlative with a state of 
intense anodic polarisation. Of the metals studied, iron, copper, 
cadmium, and lead do not show any luminous phenomena and 
show no tendency to anodic polarisation. On the other hand, 
aluminium, magnesium, zinc, and bismuth show both. The 
luminous phenomena may be of two types, namely, phosphorescence 
and sparking. The first three metals show both types, but bismuth 
only shows sparking. The phenomena of electrolytic phosphor- 
escence only appear in very short electric fields of high intensity, 
and are connected with high polarisation of the anode and the 
creation at its surface of an intense electric field. The phosphor- 
escence is not accompanied by noise or sparking, and only occasions 
a minute expenditure of current and a very feeble development of 
heat. On the other hand, the sparking appears to characterise an 
abnormal working of the apparatus. It occurs in two forms: 
(1) more or less numerous, small, brilliant sparks; (2) a rain of fire 
giving the anode the appearance of a star-spangled sky in a state 
of continuous transformation, The sparking is due to the 
momentary rupture of the isolating layer at points where, for a 
few moments, a current sufficiently intense to volatilise a liquid 
film passes, whence interruption, sparking, and crepitation. 

Of the four metals exhibiting these phenomena, aluminium is the 
best for their study. W. G. 


The Melting Points of Mixtures of Organic Compounds. 
Ricuarp Meyer and Witnetm Meyer (Ber., 1919, 52, [P], 
1249—1255).—The melting point of an organic compound is, in 
general, depressed by admixture with a second substance; the 
authors have previously shown that this is not the case with the 
tribromo-compounds of mesitylene and y-cumene (this vol., i, 72), 
and now describe a series of similar observations with the following 
compounds: tetrabromo-o-xylene and tetrabromo-m-xylene; tetra- 
bromo-m-xylene and tetrabromo-p-xylene; tetrabromo-o-xylene and 
tetrabromo-pxylene; tetrabromo-o-, -m-, and -p»xylenes; dibromo- 
durene and dibromo/sodurene; thiophen picrate and thionaphthen 
picrate; thionaphthen picrate and naphthalene picrate; thiophen 
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picrate and naphthalene picrate; a- and f-methylnaphthalene 
picrates; S-methylnaphthalene and naphthalene picrates; mono- 
chloro- and monobromo-hydroxyhydrindenes. The phenomena have 
been more exhaustively investigated with the methylnaphthalene 
picrates and with naphthalene and B-methylnaphthalene picrates. 
The melting points of synthetic mixtures were determined in 
capillaries on the one hand and by determining the temperature 
of solidification on the other, similar, but not identical, results being 
obtained by either method. In the case of naphthalene and 
B-methylnaphthalene picrates, a depression is not observed, but the 
melting point rises sharply when more than 33% of the former is 
present; with a and f-methylnaphthalene picrates, a slight 
depression occurs yntil the concentration of the former attains 
about 16%, after which the melting point rises. In both cases, the 
authors consider that mixed crystals are formed. H. W. 


A Modification of the Freezing-point Method for the 
Determination of Molecular Weights. H. J. Prins (Chem. 
Weekblad, 1919, 16, 929—931).—The determination of the mole- 
cular weight of substances containing hydroxyl by means of the 
depression of the freezing point in benzene solution is rendered 
difficult owing to the association of the solute. In such cases, a 
number of freezing-point measurements are made, each after 
successive additions of about 2 c.c. of benzene from a burette. The 
degree of association decreases with increasing dilution, and the 
true molecular weight is easily obtained by graphical extrapolation. 

W. 8. M. 


A New Form of Distilling Bulb. J. 8. McHarcue (J. Ind. 
Eng. Chem., 1919, 11, 670—671).—A new form of distilling bulb 
can be made from sections of glass tubing of different diameter. A 
bulb is blown on the end of the larger tube, and in the base of this 
a hole is blown to receive the top of the smaller tube, which has 
been made in the form of a T-tube with its arms open and deflected 
downwards. This is sealed into the tube, two small openings being 
left near the ends of the T-piece to allow condensed water to flow 
back into the interior of the distilling flask. The other end of the 
larger tube is bent twice at right angles, and is connected with the 
condenser. By the use of this bulb, soap bubbles are broken up, 
and the contents of the distilling flask cannot be carried over 
mechanically. A further advantage is that the steam issuing from 
the two ends of the T-piece into the bulb keeps the latter at a 
uniform temperature and accelerates the distillation. C. A. M. 


The Density of the Saturated Vapour of Propyl Acetate 
and the Density of the Liquid which Emits this Vapour. 
E. Artks (Compt. rend., 1919, 169, 216—219).—In the formule 
previously given for the molecular volumes of the saturated vapour 
and the liquid which emits it (see this vol., ii, 184), the values of 
the function a were not known. The author now deduces a formula 
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for calculating the values of a, and by means of it calculates the 
values of v, and vg for propyl acetate over a temperature range 
from 90° to 276°2°. The results are in close accord with those 
observed by Young. W. G. 


The Use of Turpentine Resin in Turpentine as a Foam 
Breaker. E. C. Kenpaut (J. Biol. Chem., 1919, 38, 529).—A 
20% solution of resin in turpentine is a most efficient foam breaker. 
The solution should be neutral to alizarin. J.C. D. 


Equilibrium in the System Na,SO,-CuSO,-H,SO,-H,O. 
H. W. Foote (J. ind. Lng. Chem., 1919, 11, 629—631).—At a 
given temperature, univariant systems of three components have 
two solid phases in equilibrium with a solution of definite composi- 
tion and vapour pressure, whilst in the case of systems of four com- 
ponents there are three solid phases at such points. To determine 
the univariant points in systems of three components, a series of 
crystallisations at the given temperatures was made. When one com- 
pound was deposited near the point where another was formed an 
excess of the latter, or in some cases of both compounds, was added, 
and the solubility of the mixture determined. After the univariant 
points in a ternary mixture had been obtained, the corresponding 
points in a quaternary mixture were found by adding an excess of 
the third solid. In determining the changes which take place when 
sulphuric acid is added in increasing amounts, up to 60%, to the 
system Na,SO,-CuSO,-H,O, the solubilities of the univariant 
systems were determined, and the points graphically represented 
were connected with straight lines to show the composition of the 
corresponding bivariant systems. In the case of solutions contain- 
ing the four components, copper was estimated electrolytically, 
sodium as sulphate after removal of the excess of sulphuric acid 
by ignition with ammonium carbonate, and free sulphuric acid by 
titration with sodium hydroxide solution. 

System Na,SO,-H,SO,-H,O.—The results obtained at 25° agreed 
substantially with those of D’Ans (A., 1906, ii, 351), although no 
evidence of the formation of the hydrate, Na,H(SO,).,H,O, which 
D’Ans found to be rarely formed, was obtained. At 12°, the follow- 
ing compounds separated: Na,SOQ,,10H,O, Na,SO,,10H,O and 
Na,H(SO,)., NasH(SO,). and NaHSO,,H,O, NaHSO,,H,O. At 
25°, the solubility relationships are more simple, for at 12° the 
anhydrous salt is not stable under any conditions, and the deca- 
hydrate exists in equilibrium with the salt Na,H(SO,), at the uni- 
variant point (see also Pascal, A., 1917, ii, 248). 

System CuSO,-H,SO,-H,O.—In this system no acid salt is 
formed, but the sulphuric acid dehydrates the pentahydrate, yield- 
ing successively the trihydrate, monohydrate, and, finally, the 
anhydrous salt, in concentrated sulphuric acid. 

System Na,SO,-CuSO,-H,O.—A transition temperature was 
observed at 167°, below which only a single salt crystallised. At 
12° there is only a univariant system with two solid phases, 

15*—2 


ii. 362 ABSTRACTS OF CHEMICAL PAPERS. 


Na.SO,,10H,O and CuSO,,5H,O. At 25° there are two such 
systems, in one of which the solid phases consist of the double salt 
Na,SO,,CuS0,,2H,O and CuSO,,5H,O, whilst in the other they 
consist of the double salt and Na,SO,,10H,O. 

System Na,SO,-CuSO,—-H,SO,-H,O.—At 12° the two salts in 
water crystallise separately, but when more than 7°4% of sulphuric 
acid is present, the double salt forms, and at this concentration 
the univariant system contains the three solid phases of the two 
single salts and the double salt. In the presence of this proportion 
of sulphuric acid, the double salt is stable below its transi- 
tion temperature. Equilibrium in the system CuS0O,,5H,O- 
Na,SO,,10H,O-double salt is reached very slowly at 12°, and the 
two single salts can remain in contact with a solution containing 
more than 7°4% of sulphuric acid for a considerable time without 
forming the double salt. The other systems soon attained 
equilibrium. At 12° the solid phases were as _ follows: 
(1) Na,SO,,10H,O, Na,H(SO,)., double salt with 16°50% sulphuric 
acid in solution. (2) Na,;H(SO,)., NaHSO,,H,O, double salt with 
27°97% sulphuric acid. (3) NaHSO,,H,O, double salt (bivariant) 
with 58°2% sulphuric acid. (4) CuSOQ,,5H,O, CuSO,,3H,O, double 
salt with 50°54% sulphuric acid. (5) CuSO,,3H,0, CuS0O,,H,0, 
double salt with 59°96% sulphuric acid. (6) Na,SO,,10H,0, 
CuS0O,,5H,O, double salt. with 7°40% sulphuric acid. The results 
obtained at 12° and 25° are plotted in diagrammatic form, and 
show the instability of the sodium hydrogen sulphates in presence 


of copper sulphate, which converts them into the double salt. 
C. A. M. 


Action of Sulphuric Acid on certain Organic Compounds 
of Homologous and Isomeric Series. Jarostav MILBAUER 
and Antonin Nimec (J. pr. Chem., 1919, [ii], 99, 93—105).— 
The authors have made experiments to ascertain the influence 
exerted by the constitution of organic compounds on the velocity 
of their oxidation by sulphuric acid. In each case, 4 x 10-* gram- 
mols. of the compound were heated with 25 c.c. of the concentrated 
acid, this giving a column of liquid 9°5 cm. in height. The 
temperature was usually kept at 200°, but in some cases in which 
the velocity of reaction was very low, temperatures as high as 290° 
were employed. The sulphur dioxide formed was expelled by 
means of a current of carbon dioxide and its amount determined. 

The aldoses are more difficult to oxidise than the corresponding 
polyhydroxy-derivatives, with the exception of mannitol, which in 
very small amounts (0°00004 mol.) retards the combustion of 
carbohydrates, without, however, affecting the final stage reached ; 
mannitol thus acts as a true negative catalyst. The methylated 
carbohydrates undergo more profound combustion than the corre- 
sponding aldoses or alcohols containing the same number of carbon 
atoms; increase in the number of hydrogen atoms united to a 
carbon atom is accompanied by increase in the amount of sulphur 
dioxide formed. With isomeric sugars, steric configuration has no 
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influence on the combustion, and with di- and tri-saccharides, 
although these are not completely burnt, the amount of sulphur 
dioxide formed is equal to the sum of the amounts yielded by the 
constituent monosaccharides; the latter also do not undergo com- 
lete combustion. Mercuric sulphate not only acts as a positive 
catalyst, but increases the total quantity of sulphur dioxide; with 
00001 gram-mol. of the salt, the increase amounts to 9% in the 
case of sucrose. 

Dicarboxylic acids of the type CO,H-[CH,],°CO.H give with 
sulphuric acid at 200° only small amounts of sulphur dioxide, this 
resulting from decomposition of the acids with formation of carbon 
dioxide and monoxide, followed by reaction of the latter with the 
sulphuric acid, CO+ H,SO,=CO, + SO, + H,O. 

The unsaturated acids are very easily attacked, scission occur- 
ring first at the double linking. Aliphatic acids, such as oleic and 
fumarie acids, are oxidised far more rapidly than aromatic acids 
like cinnamic acid; aromatic hydroxy-acids (salicylic) are not 
oxidised by sulphuric acid at 200°. With the dicarboxylic acids 
of the aliphatic series, neither the velocity of combustion nor the 
amount of sulphur dioxide formed depends on the number of 
hydroxy-groups in the molecule, the reaction being determined in 
each case by the special chemical structure of the acid; here also 
mannitol acts as a true negative catalyst, whilst mercuric sulphate 
not only accelerates the oxidation, but carries it to a further 
extent. 

With the aminoacids, the quantity of sulphur dioxide 
formed and the velocity of the’ combustion increase with the 
molecular weight; mannitol, and also boric anhydride, act as 
negative catalysts, and mercuric sulphate exerts the action 
described above. In the case of the aromatic hydrocarbons, the 
combustion proceeds further as the number of carbon-containing 
groups attached to the benzene nucleus increases. 

Of the dihydroxybenzenes, the para-compound is oxidised the 
most rapidly and the meta-compound the most slowly, this behaviour 
being analogous to the reducing powers of these compounds when 
employed as photographic developers. None of the trihydroxy- 
benzenes is oxidised as rapidly as it would be if one of the three 
hydroxy-groups were removed, but the rule holding with the 
dihydroxy-derivatives is obeyed ; thus, pyrogallol represents a com- 
bination of two ortho-positions, hydroxyquinol one of an ortho- 
and a meta-position, and phloroglucinol one of two meta-positions. 
aNaphthol is more rapidly oxidised than B-naphthol. With the 
quinones, the combustion is the more rapid the smaller the number 
of substituent groups in the O°C,H,°O nucleus. z. a #. 


Derivation of the Law of Even Atomic Numbers. Enrnsr 
Mour (J. pr. Chem., 1919, [ii], 99, 106—108).—If in any molecule 
the numbers of uni-, bi-, . . . sexa-valent atoms are a, }, . 
respectively, the sum of all the valencies is given by {V=a+ 2b + 
3e+4d+5e+4+6f. On the assumption that no valency in the mole- 
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cule remains unsaturated, the sum of all the linkings in the mole 
cule is represented thus: {B= ZV/2=b + 2d+3f+(a+3c+5e)/2. 
Since both {B and (b+2d+3f) are positive integers, the term 
(a+3c+5e)/2 must also be a positive integer. Further, as (c+ 2e) 
is a positive integer, the expression (a+ 3c+5e)/2—(c+ 2e), that is, 
(a+ce+e)/2, must also be a positive whole number, and (a+c+e) 
a positive, even integer ; this is the law of even atomic nambers. A 
similar proof holds for the case when septa- and octa-valent atoms 
are present in the molecule. 

With substances like triphenylmethyl, C,,H,,, in the molecule of 
which one valency is unsatisfied, the law holds only if one of the 
carbon atoms is regarded as tervalent. 

This law is often useful in indicating the possibility or otherwise 
of particular molecular formule. =. ae Bh 


Inorganic Chemistry. 


The Solubility of Iodine in Water-Alcohol Mixtures. N. 
Scuoort and A. Recensocen (Pharm. Weekblad, 1919, 56, 
538—545).—The results of solubility determinations of iodine in 
water—alcohol mixtures as given in the literature are generally 
much too high, on account of the formation of hydriodic acid during 
the prolonged contact of the iodine with the solvent. The authors 
eliminate this source of error by preparing a nearly saturated solu- 
tion of iodine in absolute alcohol. A weighed quantity of this is 
mixed with a weighed quantity of water, and, after shaking, a 
portion of the solution is drawn through a filter into a pipette and 
weighed. Potassium iodide solution is added and the iodine 
titrated with thiosulphate. W. 8. M. 


Effect of a Film of Oil on the Aeration of Water. 
Hersert F. Stepuenson (Analyst, 1919, 44, 288).—Water covered 
with a layer of petroleum oil 0°6 cm. in depth absorbs oxygen 
from the atmosphere at the same rate as does water not covered by 


oil. W. P. S. 


Fluorosulphonic Acid, Fluorosulphonates, and Sulphuryl 
Fluoride. Witaetm Travse, J. Horrenz, and F. Wunpertica 
(Ber., 1919, 52, [B], 1272—1284).—It has been previously shown 
that ammonium fluorosulphonate can be prepared by the action of 
sulphur trioxide on ammonium fluoride (A., 1913, ii. 947); the 
further investigation of this and similar substances is described in 
the present communication. 

Ammonium fluorosulphonate is most conveniently prepared bv 
the gradual addition of dry ammonium fluoride to sulphuric acid 
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containing about 70% of sulphur trioxide, and treatment of the 
roduct with a small excess of ammonia dissolved in methyl alcohol. 
The salt has m. p. 245° and readily reacts with gaseous ammonia, 
particularly at low temperatures, with formation of liquid ammines. 
The alkali fluorosulphonates are prepared by the action of the 
requisite alkali hydroxide on the ammonium salt in aqueous solu- 
tion; the potassium salt, short, stout prisms, m. p. 311°, the 
rubidium salt, m. p. 304°, the lithium salt, long, shining needles 
(+3H,O), m. p. 60—61° or m. p. about 360° (anhydrous), are 
described. All the fluorosulphonates are freely soluble in water, 
with the exception of the nitron salt. The barium salt was not 
obtained in the pure form. The fluorosulphonates are unexpectedly 
stable towards water, from which they can be crystallised if the 
operation is rapidly performed; in the presence of mineral acids, 
they are readily hydrolysed to hydrofluoric and sulphuric acids, but 
are much more stable in alkaline solution. "With aqueous ammonia, 
they yield chiefly aminosulphonates (compare this vol., i, 434). 

The alkali fluorosulphonates are very stable towards heat; thus, 
when the potassium salt was heated for some time to bright red- 
ness, it only suffered slight decomposition, with the evolution of 
sulphur dioxide, sulphur trioxide, hydrogen fluoride, and oxygen. 
Crude barium fluorosulphonate, on the other hand, is decomposed 
at a red heat into barium sulphate and sulphonyl fluoride, this 
being the most convenient method of preparing the latter. 

The formation of fluorosulphonates by heating mixtures of 
fluoride and pvrosulphates has been further investigated ; the best 
yields are obtained from potassium pyrosulphate and an excess of 
ammonium fluoride; the yield is appreciably less when the latter 
is replaced by potassium fluoride, and still poorer when sodium 
fluoride is used. Fluorosulphonates are also obtained by heating 
mixtures of ammonium persulphate with fluoride, or by compress- 
ing fluoride and pyrosulphate, particularly in the presence of a 
little water. H. W. 


Reaction of Thiosulphate with Iodine. I. M. Kotrnorr 
(Pharm. Wee 1 
acid solution, the reaction between iodine and thiosulphate takes 
place according to the equation 2Na.8,0.+I,=Na.8,0, + 2NalI. 
In weakly alkaline solutions, part of the thiosulphate is oxidised 
directly to sulphate without the intermediate formation of tetra- 
thionate. The side reaction may be represented in two stages: 
I,+OH’=HOT+I’. followed by 4HOT+S,0.” + 60H’= 280," + 
41/+5H,0. In sufficiently strongly alkaline solution, all the thio- 
sulphate may in this way be oxidised to sulphate. In strongly acid 
solution, the reaction is as in neutral solution, the decomposition 
of the thiosulphate bv the acid being slow in comparison with the 
formation of tetrathionate. W.S. M. 


Electrolytic Preparation of Colloidal Selenium. A. 
Gutsrer and G. L. Wetse (Ber., 1919, 52, [Bl, 1374—1378).— 
When a dilute, aqueous solution of selenium dioxide is electrolysed 
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between platinum poles (preferably in the presence of a trace of 
alkali) with a tension of 220 volts, a moderate evolution of gas 
which does not contain hydrogen selenide is first observed ; as soon, 
however, as the solution attains its boiling point, the formation of 
colloidal selenium commences, and the solution becomes consecu- 
tively yellow, yellowish-red, red, bluish-red, and finally blue. 
Selenium is not deposited in an irreversible form until the latter 
stage is reached provided that the original solution is not too con- 
centrated. The yellow systems become yellowish-red when cooled, 
and can be preserved, even if not dialysed; they can readily be 
purified by dialysis, are not decomposed by filtration through paper, 
and can be considerably concentrated by evaporation over a free 
flame. The yellowish-red solutions sometimes retain their colour 
and at other times become red when cooled; in the former case, 
they can be purified by dialysis, and then behave in the same 
manner as the yellow solutions. The red solutions invariably show 
a tendency to become bluish-red when cooled—a sign of incipient 
coagulation ; they can only be obtained in a moderately stable con- 
dition if dialysed while still hot, and then immediately diluted with 
pure water or with a solution of a protective colloid, such as gum 
arabic. The bluish-red and the blue solutions decompose generally 
when cooled, invariably during dialysis or when preserved at the 
ordinary temperature. All the dialysed solutions are very sensitive 
towards electrolytes; red precipitates are thus obtained which pass 
into the black or grey modification of selenium when heated with 
the solution of the electrolyte. eA 


Bibliography of Helium Literature. E.R. Weaver (J. Ind. 
Eng. Chem., 1919, 11, 682—688).—A bibliography of the litera- 
ture connected with helium is given, including everything of scien- 
tific interest up to January, 1919. It is classified under the follow- 
ing headings: Discovery and Identification ; Occurrence of Helium ; 
Formation of Helium; Separation and Purification; Properties; 
Liquefaction and Properties of Liquid Helium; Applications of 
Helium ; and Miscellaneous. C. A. M. 


The Stability of the Sulphones formed by the Iodides 
of Sodium, Rubidium, and Cesium. R. bE Forcranp and 
F. Tasoury (Compt. rend., 1919, 169, 162—165).—The authors 
have measured the dissociation pressures of the sulphones formed 
by sodium iodide, rubidium iodide, and cesium iodide respectively 
(compare this vol., ii, 341) over a temperature range from —22°5° 
to 20°9°. The three curves practically meet at —23°, and at the 
higher temperatures spread out, the sulphone of sodium iodide 
having the highest dissociation pressure, that of rubidium iodide 
the next, that of cesium iodide being the lowest. At 760 mm., 
the dissociation temperatures increase with the molecular weight 
of the sulphone. Calculations of their heats of formation show 
that these vary in the inverse order. W. G. 
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The Double Magnesium Potassium Chromate Hexa- 
hydrate. A. Durrour (Compt. rend., 1919, 169, 73—76).—The 
hexahydrate of the double magnesium potassium chromate, 
K,Mg(CrO,).,6H,O, may be obtained if the two chromates are dis- 
solved separately in equimolecular proportions in two and a-half 
times their weight of warm water, and the solutions are mixed, 
filtered, and left to evaporate at a temperature not exceeding 15°. 
After several days, the hexahydrate separates in tabular crystals, 
which should be removed at once. The crystals may be dried and 
analysed, but after five or six hours they begin to change slowly 
into the dihydrate. This dehydration is far more rapid at 120°, 
but always stops at the dihydrate. The hexahydrate is thus only 
metastable at even 10°. The crvstals are monoclinic [a:b :c= 
0°7521:1:0°4984; B=103°54’]. This chromate shows a_ close 
analogy to the corresponding sulphate and selenate, and with its 
rubidium and cesium analogues forms an eutropic triad. W. G. 


Colloidal Cuprous Oxide. Rwvoss (Zeitsch. anal. Chem., 1919, 
58, 193—194).—One c.c. of Fehling’s solution (copper sulphate 
3°5 grams, glycerol 15 c.c., and sodium hydroxide 10 grams per 
100 ¢.c.), 0°5 ¢.c. of 1% dextrose solution, 1:5 c.c. of urine, and 
7 c.c. of water are boiled together and then filtered. The filtrate 
contains bright red, colloidal cuprous oxide. If 1°5 grams of 
potassium thiocyanate are added to the 100 c.c. of Fehling’s solu- 
tion, a reagent for the estimation of sugar in urine is obtained. 


W. P.S. 


Adsorption by Colloidal Copper Sulphide. K. Scnerinca 
(Pharm. Weekblad, 1918, 55, 431—435).—A_ study of the 
simultaneous precipitation of zinc with the copper sulphide in the 
separation of copper and zinc. The amount of zine carried down 
decreases rapidly with increase in the concentration of acid present 
and also with rise in temperature for a given acid concentration. 
The author concludes that the zine is not adsorbed superficially by 
the copper sulphide gel, but that at the moment of precipitation 
a solid solution of zinc in copper sulphide is formed. W.S. M. 


The Chemistry of Burgundy Mixtures. Roserr Lupwic 
Monp and Curistian Heserwern (T., 1919, 115, 908—922). 


Behaviour of Hydrogen towards Iridium. A. Gursirr, 
Berta Orrenstein, and G. L. Weise (Ber., 1919, 52, [B], 
1366—1368).—The experiments were performed in the same manner 
as with palladium (Gutbier, Gebhardt, and Ottenstein, A., 1913, 
ii, 608). The occluded hydrogen is readily expelled by a slight 
rise in temperature, but removal of the last traces can only be 
effected by strong heating. The quantity of occluded gas is much 
smaller than with palladium. The absorption of hydrogen by 
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iridium with decreasing temperature is at a minin um at about 
0°, and with rising temperature is at a maximum at about + 20°. 
H. W. 


Behaviour of Hydrogen towards Platinum. A. Gursirr 
and O. Maiscu (Ber., 1919, 52, [B], 1368—1374. Compare pre- 
ceding abstract).—The occlusion of hydrogen by platinum black 
and spongy platinum has been investigated. The former is pre- 
pared by adding a boiling solution of chloroplatinic acid neutralised 
with sodium carbonate to a boiling solution of sodium formate, and 
is purified by washing with hot water; after being dried in a 
vacuum over phosphoric oxide or concentrated sulphuric acid, it 
retains about 0°45% of water and 0°55% of oxygen. Platinum 
black is converted by dilute hydrochloric acid, and frequently by 
prolonged boiling of suspensions of it in neutral liquids, into a 
greyish-black modification, which is reconverted into the black 
variety by treatment with sodium formate in slightly alkaline solu- 
tion, or, preferably, with hydrazine hydrate solution. The greyish- 
black modification appears to represent an intermediate stage 
between platinum black and spongy platinum. 

The following are the chief results of the investigation. Platinum 
black is far more active towards hydrogen than is spongy platinum ; 
with the latter, the absorption of more than one volume of hydrogen 
was not observed, whilst with the former as much as 160 volumes 
were absorbed. The behaviour of platinum black with respect to 


absorption of hydrogen with increasing temperature is the reverse 
of that of spongy platinum, with which the amount of gas absorbed 
increases with rise of temperature. Below 0°, the absorptive 
capacity of both modifications of platinum diminishes. Platinum 
black absorbs the maximum quantity of hydrogen at 0°. H. W. 


Mineralogical Chemistry. 


Ferriferous Sands in Italy. U. Carrango and L. MappDaLena 
(Ann. chim, applicata, 1919, 11, 99—108).—-Results are given of 
analyses of ferriferous sands from various parts of the Latium 
coast, and also of the magnetites separated from such sands. The 
percentage of Fe,O, in the sand varies from 10°22 to 13°87, and 
that of TiO, from 1°41 to 1°94. The total amount of magnetite 
present in these sands and others of the Italian coast is calculated 
to be more than 600,000 tons, 500,000 tons being contained in sand 
containing more than 5% of magnetite. 7. Hi. 2. 


Stalactitic Barytes from Madoc, Ontario. T. L. WALKER 
(Amer. Min., 1919, 4, 79—80).—Curious tubular aggregates of 
minute, white crystals of barytes occur in veins with fluorspar and 
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calcite. D 4:29. Analysis shows an unusually large amount of 

strontium. The peculiar form of the mineral is possibly due to 

deposition on root fibres. 

BaO. SrO. CaO. MgO. Al,O,. Fe,O,. SO,. H,O. Total. 

43-78 13-95 0-98 1-01 1-92 0-48 36-94 0-26 99-32 
L. J. 8. 


Canadian Minerals |Thaumasite, Saponite, etc.]. R.P. D. 
GrawaM (Trans. Roy. Soc. Canada, 1918, [iii], 12, IV, 191—201). 
—Thaumasite occurs as a soft, white coating on joint-planes 
at the contact of nepheline-syenite and crystalline limestone 
at Montreal. It forms finely fibrous or loose, mealy aggregates of 
minute needles. Analysis I agrees with the established formula 
3CaO,Si0,,SO0,,CO,,15H,O; D 1°878. Saponite also occurs at the 
same locality as a soft, plastic material with much the consistency 
and appearance of candle grease. On exposure to air, it becomes 
white and opaque, finally falling to powder, which is soapy to the 
touch and makes a paste with water. Anal. II, of air-dried 
material, shows less alumina than is usual in this mineral, and 
agrees with Clarke’s formula, H,(MgOH),Si,O, At 40° there is 
a loss of 8°5%, and since two-thirds of the water is given off below 
100°, the formula may be written as an orthodisilicate, 

H.Mg.Si,0,,2H,0. 
SiO, SO . co, Al,O,. 
. 9-38 13-07 6-71 — 
- 46-45 — — 3°32 0-42 0-72 


H,O HO 
CaO. MgO. < 100° 100°. Total, 


I. 27-32 ae 43-69 100-17 

i — 25-91 14-48 8-13 99-43 
Descriptions are also given of phenakite and of a pseudomorph 
of bismuthinite after molybdenite from pegmatite and quartz veins 
in granite at Preissac township, northern Quebec, and of albite 
with new crystal-forms from Ascot mine, Sherbrooke Co., Quebec. 


L. J. 8. 


Manganotantalite from Amelia, Virginia. O. Ivan Lex 
and Epcar T. Wuerry (Amer. Min., 1919, 4, 80—83).—Crystals 
of “columbite” occurring in albite at this locality are reddish- 
brown to black in colour, but in thin splinters ruby-red to orange- 
brown, and the streak is reddish-brown. D 6:50. H 6—6}4. Com- 
pared with other members of the columbite-tantalite group, it is 
seen that there is a slight decrease in the a-axis with increasing 
tantalum content: 


Ta.O,. MnO. 
Per cent. Per cent. 
Standish, Maine......... 
Haddam, Conn 
Amelia, Va. 
Sanarka, Russia 
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Analytical Chemistry. 


Device for Guarding against Over-titration. 0. Hack. 
(Zeitsch. anal, Chem., 1919, 58, 194—198).—A 25 c.c. pipette 
having practically no stem below its cylindrical bulb and having 
a length of rubber tubing on its upper stem is placed in the solu- 
tion to be titrated. The pipette is filled, the tubing closed with a 
pinchcock, and the titration proceeded with until the solution is 
slightly over-titrated ; the contents of the pipette are then allowed 
to flow back into the main portion of the solution, and the titration 
is continued cautiously until the end-point is reached. W. P. S. 


The Estimation of Hydrogen Peroxide and the Conserva- 
tion of Hydrogen Peroxide Solutions. I. M. Kotrnorr 
(Pharm. Weekblad, 1919, 56, 949—-959).—Hydrogen peroxide solu- 
tions may be conveniently estimated iodometrically. The titration 
may be carried out directly after the addition of acid and potassium 
iodide if a few drops of V-ammonium molybdate solution are added 
as a catalyst. For the conservation of peroxide solutions, the 
addition of 75—100 mg. of acetanilide, benzoic acid, or salicylic 
acid per litre is recommended. The solution should also react acid 
to dimethyl-yellow, and should be stored in brown glass bottles. 

W.S. M. 


The Titration of Iodides by means of Conductivity 
Measurements. I. M. Kotruorr (Chem. Weekblad, 1919, 16, 
926—929).—Iodide is completely oxidised to iodine by means of 
iodate in acid solution according to the equation 51’ + 10,’ +6H* 
3H,O+3I,. If the iodide-iodate mixture is titrated with hydro- 
chloric acid and the conductivity measured after each addition of 
the acid, an approximately constant value is obtained until the 
oxidation is complete, when a rapid increase in conductivity is 
observed. The end-point is sharply shown graphically by plotting 
conductivity against volume of acid added. Iodide may be 
accurately titrated in this way even in presence of a large excess of 
bromide, as the analogous oxidation of bromide requires a greater 
acid concentration and higher temperature. W. S. 


Precipitation and Filtration of Barium Sulphate in Water 
Analysis. Vicror Froporse (Chem. Zeit., 1919, 43, 367).—The 
water is rendered slightly acid with hydrochloric acid, boiled, and 
treated with a very small excess of barium chloride solution ; when 
cold, the liquid is poured through a filter, the precipitate washed 
by decantation, and then collected on the filter. W. P. 8. 


Picramic Acid as a Standard in Colorimetric Estimation 
of Nitrogen by Nessler’s Method. G. Ecrrer and F. Forp 
(J. Lab. and Clin. Med., 1919, 4, 439—442; from Physiol. Abstr., 
1919, 4, 167).—The colour of picramic acid solution is practically 
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permanent, and the solution serves as a trustworthy standard in 
the estimation of ammonia by Nessler’s method. W. P. 8. 


A Simplified Macro-Kjeldahl Method for Urine. Orro 
Foun and L. E. Wricur (J. Biol, Chem., 1919, 38, 461—464). 
—A method by which an estimation of nitrogen in urine may be 
carried through in twenty to twenty-five minutes. The urine 
(5 c.c.) is boiled over a micro-burner with 5 c.c. of a mixture of 
sulphuric and phosphoric acids containing copper sulphate and 
2 cc. of 10% ferric chloride solution. Oxidation should be com- 
plete in about eight minutes, whilst the distillation may be carried 
through in five. Urines containing much sugar require oxidation 
with fuming sulphuric acid. J.C. D. 


Estimation of Ammonia in Blood. Sercius Moreutis and 
H. M. Jane (J. Biol. Chem., 1919, 38, 435—438).—The aeration 
method for determining ammonia in blood is open to many in- 
accuracies. The authors propose to remove protein from the blood 
before carrying out the estimation. This they do by means of 
metaphosphoric acid. Ammonia in the protein-free filtrate is 
adsorbed by permutite, from which it is again liberated by sodium 
hydroxide and determined colorimetrically by the Nessler process. 


J.C. D. 


Method for the Estimation of Nitrates in Water by means 
of the Phenolsulphonic Acid Reaction. Ropert C. Freperick 
(Analyst, 1919, 44, 281—-284).—The presence of large quantities 
of chlorides (up to 100 parts of chlorine per 100,000 parts of water) 
does not interfere with the estimation of nitrates by the phenol- 
sulphonic acid method if the water (25 c.c.) is evaporated with 
2 c.c. of reagent containing 4 grams of phenol and 400 c.c. of 
sulphuric acid per litre. The evaporation should be carried as 
far as possible on a water-bath, the residue then dissolved in water, 
again evaporated, dissolved in 95 c.c. of water, the solution treated 
with 3 c.c. of concentrated ammonia, diluted to 100 c.c., and the 
coloration obtained compared with that produced by a known 
amount of nitrate under similar conditions. W. P.S. 


Estimation of Carbon in Soils by the Wet Combustion 
Method. D. D. Waynick (J. Ind. Eng. Chem., 1919, 11, 
634—-637).—In estimating carbon in soils and the like by Ames 
and Gaither’s method of wet combustion (J. Ind. Eng. Chem., 
1915, 7, 561), Gortner weighed the carbon dioxide after absorp- 
tion in potassium hydroxide, whilst Schollenberger (A., 1916, 
ii, 395) used barium hydroxide as an absorbent and titrated the 
excess of alkali with acid. The drawback to the first method is 
the time required for the absorption, and to the second the diffi-' 
culty of preventing the barium hydroxide absorbing carbon 
dioxide from the air. These drawbacks are obviated in a simple 
modification of the method, in which the carbon dioxide is absorbed 
in a soda-lime absorption bulb and estimated gravimetrically. A 


ii. 372 ABSTRACTS OF CHEMICAL PAPERS. 


complete estimation may be made in twenty-five minutes. [See 
also J. Soc. Chem. Ind., 1919, 591a.] C. A. M 


Estimation of Carbon Disulphide. A Critical Examina. 
tion of the various Methods usually Employed. Percy Ff, 
SPIELMANN and F. Burxer Jones (J. Soc. Chem. Ind., 1919, 38, 
185—1871T).—Determination of the specific gravity of benzene 
before and after extraction of carbon disulphide with alcoholic 
potassium hydroxide solution gives a fairly accurate measure of 
the quantity of carbon disulphide present, the error being within 
0°03%. Oxidation of the above alkaline extract with bromine and 
estimation of the resulting sulphate are also trustworthy. Volu- 
metric or gravimetric estimation of the xanthate in the alkaline 
extract, by titration or precipitation with copper sulphate solution, 
was found to be untrustworthy, as was also a method depending on 
the precipitation of carbon disulphide with phenylhydrazine. Pre- 
cipitation of the xanthate with lead acetate did not yield good 
results. W. P.S. 


Electrolytic Separation of Lead from Chromium and 
Analysis of Chrome Yellow and Similar Pigments. J arosiav 
Mipaver and Ivan Sertik (J. pr. Chem., 1919, [ii], 99, 85—92). 
—According to Vortmann (A., 1907, ii, 302), the electrolytic 
separation of lead peroxide in presence of sulphuric, selenic, or 


chromic acid leads to high results, it being necessary to redissolve 
the peroxide and repeat the separation. Smith (‘‘ Electrochemical 
Analysis,” 3rd ed., 1907, 165), however, states that lead may be 
separated accurately as peroxide from the alkali and alkaline earth 
elements, glucinum, magnesium, mercury, and aluminium, and 
that the presence of chromic acid is without influence on the 
quantitative separation. The authors find that Pb” may be easily 
separated electrolytically from Cr*** if 150 ¢c.c. of the electrolytic 
solution contains 0°2 gram of lead, 0°1 gram of chromium, and 
20 c.c. of nitric acid (D 1°4), and that addition of 15 c.c. of per- 
chloric acid (D 1:12) does not invalidate the results. This 
method is applicable to the analysis of pigments with a basis of 
lead chromate, the pigment being dissolved in nitric and _per- 
chloric acids and the diluted solution electrolysed; the chromium 
is afterwards precipitated as hydroxide and weighed as Cr,Q3. 
[See also J. Soc. Chem. Ind., 1919, September.) =. mF. 


Estimation of Minute Amounts of Lead in Urine, Feces, 
and Tissues. W. Denis and A. 8. Minor (J. Biol. Chem., 1919, 
38, 449—452).—The evaporated urine (2000 c.c.) or the dried 
tissue or feces (500 grams) is oxidised with sodium nitrate in a 
silica vessel. After the oxidation, the vessel is cooled and the 
contents treated with 10% hydrochloric acid until the reaction is 
faintly acid. The mixture is heated to boiling, filtered while hot, 
and made wee 4 alkaline with ammonium hydroxide. Two or 
three drops of a 1% solution of copper sulphate are then added, and 
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the copper and any lead precipitated by the addition of hydrogen or 
ammonium sulphide. ‘Ine suspension of sulphides is separated by 
centrifugalisation, and washed very carefully in order to remove 
magnesium, phosphates, and chlorides. 

‘he final residue of sulphides is transferred to a platinum 
crucible of 25 c.c. capacity by means of 3 c.c. of dilute nitric acid 
(20 parts of concentrated acid, D 1°42, and 80 parts of water), and 
the centrifuge tube washed out with 3 c.c. of distilled water. The 
solution is then electrolysed with a current of 3 to 3°5 amperes and 
5 to 6 volts, the crucible serving as anode and a spiral of platinum 
wire as cathode. Within fifteen minutes, all the lead is deposited 
on the crucible anode in the form of a brown film of lead peroxide, 
whilst the copper and any traces of iron are deposited on the 
cathode. Care must be taken not to cut off the current while the 
lead peroxide is in contact with nitric acid, so that it is necessary 
to remove the acid by siphon while the electrolysis is proceeding, 
replacing it at the same time by distilled water. The crucible is 
washed, and 5 c.c. of a 5% solution of potassium iodide (free from 
iodate) and 1 c.c. of 25% acetic acid are added. The lead peroxide 
decomposes, giving a yellow deposit of lead iodide on the crucible 
and a solution of free iodine. After five minutes, the liquid is 
transferred to a small beaker and titrated with 0°005NV-sodium 
thiosulphate solution. J. C. D. 


Apparatus for Measuring the Volume of Gas Evolved 


during a Chemical Reaction. P. Nicozarpor and M. H. Roperr 
(Chim. et Ind., 1919, 2, 641—646).—A modification of an 
apparatus described previously by one of the authors (A., 1912, 
ii, 597), particularly designed for measuring the volume of hydrogen 
liberated when aluminium is dissolved in sodium hydroxide solu- 
tion. The reaction vessel consists of a tube which is connected 
with a reflux apparatus, and this in turn with the measuring 
burette. The latter is filled with water and is surrounded by a 
water-jacket. A diagram of the apparatus is given in the original 
and the method of using it is explained in detail. W. P. BS. 


Estimation of Iron in Iron Ores by means of Per- 
manganate. L. Branpr (Chem. Zeit., 1919, 43, 373—374).—The 
use of colloidal silica as recommended by Schwarz and Rolfes (this 
vol., ii, 170) to prevent the action of hydrochloric acid on per- 
manganate in the titration of ferrous salts is untrustworthy. It 
is shown that the larger the quantity of silica added, the less per- 
manganate is required for the titration. This occurs in both 
hydrochloric and sulphuric acid solutions. W. P.S. 


Rapid Method for Estimating Nickel and Cobalt in Ores 
and Alloys. III. W. R. Scnortier and A. R. Powe. (Analyst, 
1919, 44, 275—280. Compare A., 1917, ii, 425).—Further work 
on the method described previously showed that modification is 
necessary when the material contains manganese or certain other 
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elements ; the addition of solid potassium iodide instead of saturated 
sodium chloride solution to the ammoniacal tartrate solution pro- 
motes complete precipitation of the cobalt as hexaminecobaltous 
iodide in the case of ores containing little or no nickel. The follow- 
ing is a summary of the procedure recommended for the analysis 
of ores. 

(1) The ore is free from copper, manganese, calcium, and 
magnesium; presence of arsenic immaterial. The sample is dis- 
solved in nitric acid, the solution evaporated almost to dryness, and 
tartaric acid (ten times the weight of tervalent metals present) 
dissolved in water is added. The mixture is then treated with 
50 c.c. of concentrated ammonia and 3 to 5 grams of potassium 
iodide, and, after fifteen minutes, the precipitate is collected, 
washed with ammoniacal potassium iodide solution, and dissolved 
in dilute hydrochloric acid. The solution is filtered, the cobalt 
precipitated as phosphate, and the nickel titrated in the filtrate 
from the latter precipitate. 

(2) The ore contains copper, otherwise the same as (1). The 
method is the same as that above up to the point where the iodide 
precipitate is dissolved in hydrochloric acid. The solution is 
decolorised by the addition of sulphurous acid, boiled, cooled 
filtered to separate cuprous iodide, etc., and the cobalt then pre- 
cipitated as phosphate. 

(3) General procedure for ores free from manganese. The acid 
solution of the ore is treated with hydrogen sulphide, filtered, the 
filtrate treated with ammonium chloride and a slight excess of 
ammonia, and saturated with hydrogen sulphide. The precipitate 
obtained is dissolved in aqua regia, and the solution is evaporated 
almost to dryness, etc., as described under (1). 

(4) The ore contains manganese. If only small amounts of 
manganese are present, the ammonium cobalt phosphate precipitate 
may be titrated with NW/5-acid (not hydrochloric acid), or the 
weighed cobalt pyrophosphate precipitate may be dissolved in 
sulphuric acid and the amount of manganese estimated by the 
persulphate-silver nitrate method. For large amounts of man- 
ganese, the mixed iodide precipitate is dissolved in dilute acid, and 
the nickel and cobalt precipitated as sulphides from an acetic acid 
solution, or the acid solution may be neutralised and the cobalt 
and nickel precipitated as xanthates. In the case of nickel ores 
free from cobalt, manganese does not interfere with the cyanide 
titration in the presence of citrate. W. P. B 


Estimation of Urea. Puiinert (J. Pharm. Chim., 1919, 
[vii], 19, 335—346, 386—397, 434—441)—-A method which is 
more trustworthy than those described by Folin and by Fosse (A., 
1917, ii, 73), particularly in the case of urine containing sugar, 
consists in treating 10 c.c. of the urine with 2 c.c. of basic lead 
acetate solution, diluting the mixture to 50 c.c., and filtering. Ten 
c.c. of the filtrate are treated with 5 c.c. of 10% sodium hydroxide 
solution in the ureometer, a definite volume of hypobromite is 
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added, and the mixture shaken so as to mix it thoroughly with the 
mercury contained in the apparatus. The gas evolved is measured 
under the usual conditions. A control experiment is made, using 
a standard urea solution and the same quantities of reagents as in 
the first experiment. Allowance is made for any ammonia present, 
this being estimated separately. W. P.S. 


Ureometer with a Reaction Bulb of Variable Capacity. 
Boyer (J. Pharm. Chim., 1919, [wii], 19, 346—349).—The 
apparatus consists of a wide tube constricted at its lower end so 
as to form a graduated tube; the wide tube is divided into two 
parts, which are connected by a rubber tube which keeps the two 
ends a short distance apart. Hypobromite solution and water are 
introduced into the apparatus so as to fill the graduated portion, 
a glass ball is then placed in the apparatus, thus closing the top of 
the graduated tube, and the solution in which the urea is to be 
estimated is added. The two wide tubes are now pressed together, 
thus folding the rubber connexion in pleats, the whole apparatus 
is filled with water, closed with a rubber stopper, and inverted. 
The contents mix, the volume of the gas liberated being accommo- 
dated by the rubber connexion; the total volume of the gas is 
determined in the usual way. W. P. S. 


A Reaction for Lecithin. H..J. Hampurcer (Arch. Néerland. 
physiol., 1919, 3, 361—364).—This test will detect 0°01% of 
lecithin present in fluids containing proteins. The proteins are 
removed by adding three volumes of 96% alcohol and filtering or 
centrifugalising. On the addition of dilute sulphuric acid (1:5) 
to the clear filtrate, a cloudy precipitate of lecithin is formed, 
which dissolves on warming and reappears on cooling. J.C. D. 


Detection and Estimation of Cocaine, Heroine, and 
Veronal in Viscera. P. A. Extis Ricnarps (Analyst, 1919, 44, 
192—196).—A weighed portion of the viscera is acidified with 
acetic acid and extracted with warm alcohol; the alcoholic solu- 
tion is concentrated, filtered, clarified with lead acetate, and the 
excess of lead removed as sulphide, again concentrated, acidified 
with acetic acid, and extracted with ether. The ethereal extract 
is evaporated, the residue dried, weighed, and examined for 
veronal, trional, sulphonal, etc. The aqueous solution, after the 
extraction with ether, is rendered ammoniacal, extracted with 
chloroform, the chloroform solution shaken with dilute hydro- 
chloric acid, this acid extract again rendered ammoniacal, ex- 
tracted with chloroform, and the residue, if any, obtained after 
evaporating the chloroform, is extracted with benzene, in which 
cocaine is distinctly soluble. For the examination of the urine, 
the sample is acidified with acetic acid, boiled, clarified with lead 
acetate, and then treated as in the case of viscera. The final 
residues are then submitted to special tests for their identification. 
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Notes are given on tests for certain narcotics. [See, further, /, 
Soc. Chem. Ind., 1919, 512a.] W. P. B. 


The Metabolism of Bile Acids. I. A Quantitative 
Method for Analysis of Bile Acids in Dog's Bile. (Miss) M. G. 
Foster and C. W. Hooper (J. Biol. Chem., 1919, 38, 355—366). 
—Dog’s bile contains taurocholic and taurocholeic acids, which, on 
hydrolysis, yield cholic and choleic acids and taurine. Taurine 
reacts quantitatively with nitrous acid under the conditions 
employed in the Van Slyke apparatus, and this fact is made the 
basis for the analytical procedure. Five c.c. of bile cleared in a 
centrifuge are precipitated with 40 c.c. of 96% alcohol, and heated 
to boiling point to ensure complete solution of the acids. After 
cooling, the mixture is made up to 50 c.c. with 95% alcohol and 
passed through a dry filter. Two portions of 20 c.c. are evaporated 
to dryness. One is washed out with water and made up to 10 e.c. 
in a volumetric flask. Samples of 2 c.c. of this are used to deter- 
mine the nitrogen present in amino-form before hydrolysis. The 
other sample is hydrolysed by being heated on the water-bath for 
five hours with 6 c.c. of 8% sodium hydroxide. This sample is 
made up to 10 c.c. and the amino-nitrogen again determined in 
2 ¢.c. portions. The difference represents the nitrogen present in 
the amino-group of taurine. For conversion of the nitrogen figure 


into one representing taurocholic acid, the factor 36-72 is used. 
, J. C. D. 


An Electrical Method of Determining the Lime Require- 
ment of Soils. C. J. Lynpe (Trans. Roy. Soc. Canada, 1918, 
[iii], 12, III, 21—26).—Two lots of 10 grams each of soil are 
shaken respectively with 150 c.c. of distilled water and 150 c.c. 
of a solution of calcium hydrogen carbonate for three hours, as in 
the Hutchinson and MacLennan method (compare A., 1914, 
ii, 784). The electrical resistance of the aqueous soil solution and 
of the calcium hydrogen carbonate solution before and after shaking 
with the soil is determined. If these are represented by 7, 7, and 
OR respectively, then the value of r, the calculated resistance of 
the calcium hydrogen carbonate solution after being shaken with 
the soil and allowing for the resistance of the aqueous soil solu- 
tion, is given by r=r, xX OR/(r,—OR). Then the ratio 7/r, should 
give a measure of the alkalinity or acidity of the soil. Comparing 
these results with those obtained by the Hutchinson and 
MacLennan method (loc. cit.), it is found that if the ratio is less 
than 0°986, the soils are alkaline, whilst if the ratio is above 1°284, 
the soils are acid and require liming. W. G. 
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General and Physical Chemistry. 


Index of Refraction and Molecular Refraction of Aqueous 
Solutions of Nicotine. Aveusro Levi (Atti RK. Ist. Veneto sei., 
1915, 75, 465—479).—Measurements were made by the method of 
minimum deviation on a good spectrometer. The temperature was 
not constant, but was kept sufficiently near 24°. Sixteen concen- 
trations were used. Puilfrich’s method of calculation is: P[(m— 
1)/d] (Lal) /(1—C)] = Py[(m—1)/dy] + Paf(m—1)/dg}. P,P, 
P, are the weights, n, ,, mg the refractive indices, and d, d;, 2 
the densities, respectively, of the mixture and of the two com- 
ponents. C is the coefficient of contraction, and equals (d—d,)/d, 
in which dy is the density the mixture would have if no contraction 
took place on mixing, and a is a constant derived from the empiri- 
cal relation (d—d,)/d=a{(n—1)—(n—1)9|/(n—1), in which 
(n—1)9 is the value »—1 would have if no contraction took place. 
This gave results more consistent with experimental data, and indi- 
cated that methods of calculation based on the hypothesis that the 
n of mixtures is additive are not accurate. The molecular fraction 
for water (qa) and nicotine (qg)) was calculated by the method of 
Schulze. Qat+qo=1; gu=(Pa/Ma)/[(Paj/Ma) + (1 — Pa)/Me) ; YW = 
(1—pa/m»)/[(Pa/Ma) +(1—pa)/my]; the experimental molecular re- 
fraction calculated from the rule of mixtures, according to the 
Dolezalek-Schulze theory, shows that the water and nicotine form 


solutions without dissociation phenomena. 
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Optical Activity. _I. Temperature-rotation Curves 
for the Tartrates at Low Temperatures. T. 8S. PaTrErson 
and K. L. Moupertt (Proc. Roy. Soc. Edin., 1919, 39, 18—34).— 
Rotation-temperature curves have been produced from measure- 
ments of the rotation of ethyl d-tartrate and isobutyl dibenzoyl-d- 
tartrate dissolved in cinnamaldehyde and ethylene dibromide 
respectively at a series of temperatures from 0—181° in the first- 
named solvent and 17°7° and 39°7° in the last-named solvent. A 
consideration of the present results and previously published results 
(T., 1908, 98, 1844; 1912, 101, 378; 1913, 108, 152; 1916, 109, 
1145) shows that a general temperature—rotation curve may be pro- 
duced for all tartrates. J. F. 8. 


Value of the Silver.Oun. W. M. Hicks (Phil. Mag., 1919, 
[vi], 38, 301—317. Compare A., 1913, ii, 810).—A theoretical 
paper in which an attempt is made to calculate the value of the 
oun for silver to an accuracy of 1 per 100,000. In general, it is 
shown that g=361°7837+0°001628dNV +0°0038, for silver 5= 
421-0470 + 0°001894dN +0°0045. If the atomic weights in terms of 
the silver value are determined from the oun, the values are inde- 
pendent of the actual WN used, provided it can be taken as the 
same for all elements. They should be calculated, therefore, either 
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with V =109675 if in R.A. or 109678°6 if in 7.A. and the value 
q = 361°7837+0°0038 used. J. F.S. 


Series Spectra according to the Bohr Atom Model. 
Franz Tank (Ann. Physik, 1919, [iv], 59, 293—331)—A mathe- 
matical paper in which relationships of the series spectra are 
deduced on the basis of Bohr’s conception of the atom. These 
relationships are examined in connexion with the series spectra of 
hydrogen, helium, parhelium, and lithium. J. F. S. 


Principle of Choice and the Displacement Law for Series 
Spectra. W. Kosset and A. Sommerretp (Ber. Deut. physikal. Ges., 
1919, 21, 240—259).—A theoretical paper in which the co-ordina- 
tion of spectrum lines into series on the basis of the quantum theory 
is discussed. It is shown that the series of doublets of the alkaline 
earths are spark spectra; their character as a system of doublets 
explains itself from the doublet character of the arc spectrum of 
the alkalis. A simple numerical relationship exists between the 
spark spectrum of the alkaline earths and the arc spectrum of the 
next preceding alkali metal. J. F.S. 


Effect of an Electric Field on the Pressure Displacement 
and the Broadening of Series Lines. M. Rirrer (Ann. 
Physik, 1919, [iv], 59, 170-—-184).—The effect of an electric field 
of approximately 26,000 volt/cm. on the series lines of zinc, mer- 
cury, lithium, and calcium is to cause the pressure displacement 
and the unsymmetrical broadening to increase along a series with 


increasing member number, and also with decreasing wave-length. 
The sign of the displacement by an electric field is always the same 
as the sign of the displacement by increase of pressure and the sign 
of the dissymmetry. These results confirm experimentally Stark’s 
hypothesis that the pressure displacement and the unsymmetrical 


broadening is brought about by an intra-molecular electric field. 
J. F. 8. 


Structure of the Band Spectra of Burning Hydrocarbons. 
T. Heuriincer and E. Hurtuén (Zeitsch. wiss. Photochem., 1919, 
18, 241—248).—The band spectrum of an acetylene flame has been 
photographed in the first three orders by means of a concave grat- 
ing 64 m. diameter ruled 400 lines per cm. The bands in 
general can be represented by three whole numbers, m, n, p, and 
a second class of bands in which the n, p, values correspond with a 
system of six series, P;, Q;, and R; (‘=1, 2). The lines of these six 
series are given in the paper and the relationships between them 
worked out. J. F. 8. 


Effect of an Electric Field on the Spectrum Lines of Argon. 
Tosuio Takamine and Nosoru Koxvusu (Mem. Coll. Sci. Kyoto, 
1919, 3, 281—285).—The Stark effect on the argon spectrum lines 
has been examined, using a field of 170,000 volt/cm., by Lo Surdo’s 
method. The lines Ad 49335, 4510°9, 4335°4, 4333°7, 4300°2, 
4272°3, 4259°5, 4200°8, 41984, 4191°0, 4182°0, 4164-4, 4158°7, 
4153°0, 4132°0, 4046°0 A. are all slightly displaced toward the red. 
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Practically all the lines affected by an electric field belong to the 
red spectrum of argon, and the so-called arc lines seem to be more 
easily affected than the spark lines. This is in keeping with the 
results obtained in the case of helium, calcium, and magnesium. 
The mercury line A 4339 A. was found to be displaced about 0°7 A. 
for the pcomponent and 0°5 A. for the s-component toward the 
red end in a field of 53,000 volt/cm. J. F. S. 


Effect of an Electric Field on the Spectrum Lines of 
Helium. III. Tosnio Takamine and Nozsoru Koxusu (Mem. 
Coll. Sci. Kyoto, 1919, 3, 275—280. Compare A., 1918, ii, 253).— 
The effect of an electric field on the spectrum lines of helium has 
been continued with the lines AA 4009, 3889, 3868, 3830, 3448, 
3188, and 2945 A.; these lines are examined for the first time. The 
lines AA 4438, 4121, and 3965 A., which have previously been 
stated to be slightly displaced by an electric field, are found to be 
resolved into a number of components all of which are displaced 
in the same direction. A striking similarity is noted between the 
Stark effect on the helium lines AA 4388 and 4026 A. and the 
Hy line in the fact that the central line in the s-component is the 
strongest of all the components, and it is displaced toward the 
red as the field strength is increased. In the present work an 
echelon grating was used for examining the Stark effect, and the 
advantages of this arrangement are discussed. The faint line 
accompanying AA 5876 and 4472 A. has been examined in this way. 
Numerous diagrams and photographs are appended to the paper. 


Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. II. ‘Tosnio Takamine and Nozporu Koxusu (Mem. 
Coll. Sci. Kyoto, 1919, 3, 271—273. Compare A., 1917, ii, 401).— 
Experiments previously described have been repeated with slight 
modifications; a tantalum cathode was used instead of an alumin- 
ium one, and the pressure in the tube was further reduced, so that 
it was possible to obtain a field strength of 150,000 volt/cm. It is 
shown that the central line in the perpendicular component of H, 
is shifted about +1 A. at a field of 130,000 volts/cm. In the case 
of the H, line six p-components and three s-components were ob- 
served, a fact in keeping with the later work of Stark (Ann. Phys., 
1915, 48, 183). In the secondary hydrogen spectrum the authors 
have noted a further eleven lines in the region below A 4000 A. 
which are affected by an electric field. J. F. 8. 


Spectrum Lines of Oxygen and Nitrogen in an Intense 
Electric Field. Usasuro Yosnipa (Mem. Coll. Sci. Kyoto, 1919, 
8, 287—297).—The Stark effect on the spectrum lines of oxygen 
and nitrogen has been examined in fields up to 16°5 x 104 volt/cm. 
and a positive result observed with the lines AA 4100 and 4110 A. 
of nitrogen and with some of the lines belonging to the first and 
second subordinate triplet series of oxygen. Excepting a few am- 
biguous cases, the amount of displacement or of separation of each 
of these lines is nearly equal respectively in both the parallel and 
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perpendicular components. The behaviour of the lines of the 
second subordinate triplet series of oxygen in the electric field is 
similar to that of the lines belonging to the second subordinate 
series of helium and parhelium. The effect on the spectrum lines 
of the first subordinate triplet series of oxygen is larger than that 
on the second subordinate triplet series. Each of the lines 
AA 5329°5 and 4968°5 A. of the first subordinate triplet series has 
two isolated components respectively in its immediate violet side. 
The isolation of the said components becomes smaller as the term 
number of the series increases. This is exactly similar to that of 
the isolated components of helium and parhelium. Diagrams and 


photographs of the resolved lines are appended to the paper. 
J. F. 8. 


Lithium Spectrum in an Electric Field. Usanuro Yosnipa 
(Mem, Coll, Sci. Kyoto, 1918, 3, 161—171).—The effect of an elec- 
tric field of 30,000 volt/cm. on the lithium lines AA 6103°8, 4602°4, 
4132°4, and 4148°2 has been determined by Lo Surdo’s method. 
The line A 6103°8 is unaffected by the field employed. In the case 
of the line A 4602 two vertical and two parallel components only 
were observed; the central component observed by Stark did not 
appear. The separation of the parallel components is somewhat 
greater than that of the perpendicular components. The intensity 
of the violet component is less than that of the red component. 
The line A 4132 is separated into three components, the displace- 
ment of the parallel components being somewhat smaller than those 
of the perpendicular components. The helium lines have been 
compared with the lithium lines under the same conditions of treat- 
ment. The peculiarity of the lines AA 4602 and 4148-2 in the arc 
has been explained as due to the effect of an electric field on these 
lines. Photographs of the separated lines are appended to the 
paper. J. F. 8. 

Effect of an Electric Field on the Spectrum Lines of 
Calcium and Magnesium. Tosnio Takamine and Nosorv 
Koxusu (Mem. Coll. Sci. Kyoto, 1918, 3, 173—181).—Making use 
of Lo Surdo’s method, the effect of an electric field on the calcium 
and magnesium lines has been investigated. Quantitative measure- 
ments have been made with the calcium lines AA 4685, 4355, 4099, 
4095, 4093, 3645, and 3631 A. and with the magnesium lines 
AA 4352, 3097, and 3093 A. The maximum electric field employed 
was 90,000 volt/cem. The above-mentioned lines and _ others 
between AA 5042 and 3624 A. which were not measured were all 
displaced in one direction or the other in the electric field. In 
general, the lines belonging to the same series were affected in 
nearly the same way, and, further, each line constituting a triplet 
was affected in the same way. The latter is well shown in the case 
of the lines AA 4099, 4095, and 4093 A. belonging to the narrow 
triplet series. The magnesium tripiet AA 3838, 3833, and 3830 A. 
seems to be an exceptional case, but as the lines are only very 
slightly affected, further experiments, using a larger dispersion, are 
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needed for confirmation. Photographs of the displaced lines are 
J. F. S. 


appended to the paper. 


The Arc Spectrum of Dysprosium. Joser Maria Eper 
(Sitzungsber. K. Akad. Wiss. Wien, 1918, II A, 127, 1100—1228 ; 
from Chem. Zentr., 1919, i, 914. Compare A., 1918, ii, 181).—It 
appears possible on spectroscopic evidence that an unknown ele- 
ment, closely related to terbium, is present in the terbium—dyspros- 
ium fractions, the spectrum of which is mixed with that of the 
actual terbium and dysprosium. To obtain further insight into this 
probability, the author has examined the arc spectrum of pure 
dysprosium over its whole length. The specimen used was supplied 
by Auer von Welsbach. The sulphate was converted into the 
chloride since the latter salts of the rare earths give more powerful 
are spectra with less prominence of carbon bands than do the 
oxides or sulphates. The colour of the are flame was pale green, 
but not nearly so intense as with cassiopeium and aldebaranium. 
The wave-length table given by the author contains 4385 lines, 
including many new ones in the red, yellow, and extreme ultra- 
violet regions. No definite evidence of fission of dysprosium is 
obtained, so that it may be regarded as a well-defined element 
which can be isolated in the pure condition by various processes 
of separation, and through the spectrum of which further informa- 
tion may be obtained with respect to the yet uncertain terbium. 
The lines of the dysprosium are spectrum are generally sharp, and 


only broaden slightly after protracted illumination; in addition, a 
more or less well-defined band spectrum is shown in the visible 
The first of these bands has its main edge at 5693 A.U. 
The second, broadened band has its brightest edge at 5404; the 
main edge of the third, well-defined band lies at 5263. Contrary to 
the views of Eberhard, the lines of dysprosium are not generally 
present in the spectrum of the sun, in which the presence of this 


portion. 


element cannot be detected. H. W. 

Is the Absorption {of Light] (Vierordt) a Characteristic 
Value, Independent of the Apparatus (Spectrophotometer) 
Employed ? Pavut Hiri (Biochem. Zeitsch., 1919, 95, 266—271). 
—The values are characteristic, and are not influenced by the type 
of apparatus, provided the construction and calibration of the 


instrument are satisfactory. J. C. D. 


Absorption Spectra of Aqueous Solutions of Colourless 
Metallic Complex Salts. Yusi Sarpara, Kurazo Fuxacawa, and 
Jun Asapo (J. Tokyo Chem. Soc., 1919, 40, 311—338).—The fol- 
lowing solutions were used: [Pt(NH;),JCl,; [Ag(NH;)Q]C!: 
[Ag.(NH5)]SO, ; [Ag(NH;).]NOs ; | cu(CS<N Cl ; 

2/3 
: [Zn(NHs),|Cl, ; 


NH 
Zn(CO 2) Cl, : 
| <u} | ali 
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{Sn(NH,),]C,; (Ca(NH,),]CI,; | ca(CO<NF’) |r, 


[AINHs)e]O's [Fe(CN),]K, ; on ; [Co(CN),]Ag, ; 
CuCN,2KCN,KSCN,4H 
3AgCN,2KCN,NaCN ; AgCN,KCN ; * 2He(CN),,Mg(SCN), ; 
2He(CN).,Ba(SCN), ; ; He(CN),,AgNO,, ‘oH. 0; 
Heg(CN),,K.,8,0..H.0 ; 
2H¢g(CN),,3CuCN,KCN,KSCN ; 2Hg(CN).. KOH, H,0 ; 

Hg(CN)., KSCN,2KCN,4H.0 ; 
3H¢(CN),,[Fe(CN),|K,,H,0 ; Hg(CN),,H¢g0. The results are given 
in sixteen curves; the logarithms of the thickness of the layers are 
plotted against wave-lengths at the limits of absorption. Aqueous 
solutions of colourless metallic complex salts absorb the light more 
than those of their simple metallic salts, showing that the forma- 
tion of the complex ions is responsible for the phenomenon. In 
general, ammonia complexes are more strongly absorbent than 
cyanogen complexes. The absorbing power of complex silver salts 
is no greater than that of simple silver salts, probably due to the 
fact that Ag’ of the simple salts already exists as a complex form 
of Ag.” (compare M. Traube. A.. 1886, 661). Cadmium and 
aluminium complexes are equally as transparent as their corre- 
snonding simple salts. as far as the ultra-violet zone is concerned 
(their plates were sensitive to only A=2000); a hypothesis is given 
for this peculiarity. All complex salts (except those containing 
cobalt) give only end absorptions, but not absorption bands; oceur- 
rence of the selective absorption denends on the cheracteristic 
of metals in the complex. Those complexes containing SCN eroups 
produce selective absorptions, regardless of the kind of metals thev 
contain. In complexes having similar structures, the metals which 
have greater atomic volumes possess less absorptive power than 
those having smaller atomic volumes. In complexes containing the 
same metals, even if their structures mav be unknown. it is true 
that the more components the salt has and the more complex it is, 
the stronger will be the power of absorption. 

Cremicat ABSTRACTS. 


Ultraviolet Absorption of Pyridine, a-Picoline, 8-Picoline, 
and Piperidine. Ernst Herrmann (Zeitsch. wiss. Photochem.. 
1919, 18, 253—278).—The absorption spectra of pyridine, a-pico- 
line, B-picoline, and piperidine have been measured in the region 

AA 2696—3017 for both vapour and alcoholic solutions. For the 
vapours of pyridine, a-picoline, and piperidine previous measure- 
ments were repeated; in the case of 8-picoline the ultra-violet 
absorption is represented by three broad bands. Series, similar to 
those observed for benzene derivatives, are evolved. In the a-pico- 
line spectrum a series of similar structure to one of the pyridine 
series is observed. In the case of piperidine a structure is observed 
which is similar to that observed for benzene and is characterised 
by the appearance of series which may be resolved into typical 
groups. The spectra obtained from capillary layers of the liquids 
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and from alcoholic solutions (1 gram-mol. in 20, 100, and 500 c.c. 
of alcohol) are made up of ill-defined bands. J. F. S. 


Influence of Different Substances on the Absorption of 
Light by Thin Tungsten Layers. L. Hampurcer, G. Hoxst, 
D. Lety, and E. Oosternurs (Proc. K. Akad. Wetensch. Amster- 
dam, 1919, 21, 1078—1088).—The present paper describes experi- 
ments designed to increase the life of tungsten lamps by removal of 
the tungsten layer produced on the walls of the lamp as it burns. 
Two classes of substances come under consideration: (i) gases which 
form less coloured compounds with the tungsten sublimate, and 
materials which produce these gases; (ii) substances which de- 
colorise the tungsten layer in some way which is probably not 
chemical. The first group of substances includes chlorine and sub- 
stances, such as K,TIC],, which evolve chlorine on heating. This 
class of substance is reviewed. Experimental work with the second 
group of substances is described. The light absorption of the 
tungsten sublimate is decreased when previous to burning the fila- 
ment is coated with a layer of sodium chloride, sodium phosphate, 
potassium cyanide, sodium oxide, sodium fluoride, or calcium 
fluoride. On passing the current through the lamp these sub- 
stances sublime and are condensed in a non-crystalline condition 
on the wall of the lamp, and have the effect of increasing the life 
of the lamp. The action of these substances is not understood, but 
a discussion is entered into in the paper on the subject. If the 
deposit is rendered crystalline by the admission of moist air it loses 
its efficacy. The life of a lamp using sodium chloride is increased 
2°6 times, and of one using calcium fluoride 3°3 times. J. F. 8. 


A New Photographic Phenomenon. JonaLp Nein-McArruur 
and Atrrep Water Stewart (T., 


The Secondary Radiation Produced bya-Rays. B. Braxu 
(Le Radium, 1919, 11, 230—234. Compare A., 1913, ii, 371).— 
By means of an apparatus described, the existence of an ionising 
radiation (5-rays), produced by impact of a-rays on glass and metal 
surfaces, has been clearly put in evidence and the characteristics 
o: the radiation studied. a-Rays from a polonium surface strike a 
plate, and the ionisation at various gas pressures produced by 
secondary radiation from the plate is measured in an ionisation 
chamber below, the upper surface of which is of wire gauze. The 
ions produced by the a-rays are prevented from reaching the ionisa- 
tion chamber by a suitable electric field. The secondary radiation 
consists of (1) a small part of the a-rays reflected, (2) a secondary 
radiation of the B-type, of velocity 3x 10° cm./sec., which corre- 
sponds with a generating potential of 2400 volts; (3) an electronic 
radiation of feeble velocity (5-rays), completely absorbed by 0°5 p 
of aluminium, and ionising the air over a very limited range, 
given by pa=110, where p is the pressure and a is the range, both 
in mm. The number of electrons in (3) is about forty times the 
number of (2) and about ten times the number of reflected a-par- 
ticles, It does not differ greatly with the character of the surface 
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.struck by a-rays, whether it be of glass or of various metals. Prob- 
ably these electrons are all emitted with the same velocity, corre- 
sponding with about 20 volts, but suffer partial absorption in a 
very thin film of the generating surface before escaping, so that 
their actual velocity varies from that corresponding with from 0 to 
20 volts. F. $8. 


The Question of the Existence of Isotopes with the same 
Atomic Weight. The End Products of the Thorium Dis- 
integration Series. Sreran Meyer (JMonatsh., 1919, 40, 1—14) 
—The radiation from a specimen of lead, separated by Soddy from 
Ceylon thorite of atomic weight 207°77, has been examined to test 
the view whether one of the two isotopes of lead of the same atomic 
weight, produced as the ultimate products by the branching of the 
disintegration series, undergoes further change with emission of 
radiation as yet undetected. The a-radiation from the lead was 
found exactly to correspond in intensity with what is to be expected 
from the polonium regenerated from radium-/, which is necessarily 
present in this lead, being derived from the small amount of 
uranium in the original mineral. From a solution of the chloride 
in water, the polonium was separated by electrolysis on a gold 
cathode, using a platinum anode, and the range and character of 
its a-rays were found to be identical with those of a preparation 
similarly separated from Joachimsthal pitchblende. The dis- 
crepancy between the atomic weight of this lead, 207-77, and what 
it should be, 208-0, if both end-products are stable, must be ex- 
plained otherwise than by supposing one of the products to be 
unstable. There must be 26% of common lead present to account 
for the difference, or Lawson’s hypothesis (Sitzungsber. K. Akad. 
Wiss. Wien, 1917, 126, 723) that there may be a gradual replace- 
ment of thorium by uranium in thorium minerals in the earth 
may be the explanation. There is also no evidence as to what 
becomes of the product, supposed to be unstable, derived from the 
composition of thorium minerals. “It is known not to change into 
mercury or bismuth, and the existence of any large quantity of 
an isotope of polonium in thorium minerals is also excluded by the 
evidence. As regards thallium, Exner and Haschek have found 
considerable quantities by the spectroscope in Cornish pitchblende, 
but Hoernes, in a careful analysis of 1 kilogram of thorium-rich, 
but uranium-poor, monazite could not detect thallium, so that it is 
probable that its presence in uranium and thorium minerals is 
accidental, not genetic. A review of the whole of the cases where 
two isotopes of the same atomic weight are supposed to occur by 
branching of the series leads to the conclusion that there is no 
certain instance of this known, and that both the end-products of 
thorium are stable forms of lead of the same atomic weight, and 
therefore indistinguishable from one another. F. 8. 


Is the Electrical Conductivity of the Elements Conditioned 
by the Presence of Isotopes? F. H. Lorine (Chem. News, 
1919, 119, 62—64. Compare this vol., ii, 313).—When the 
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isotopic percentages previously given (loc. cit.) are plotted against 
the resistivities of a number of metals, a straight line curve is 
obtained, which implies that there is a foundation for the theory 
of whole-number isotopes as applied to ordinary elements. 
Cadmium constitutes the only exception to this rule, but this may 
be attributed to the unconfirmed peculiarity in the temperature— 
resistance curve of this element. The theory of conduction is of 
interest in connexion with the above-mentioned relationship. 
Thus, if a small-mass nucleus is so close to a large-mass nucleus 
that the electronic orbits combine to form a figure of eight, the 
electrons tending to leave the former to pass round the latter, 
owing to the greater attraction of the larger mass, then overload- 
ing the circuit electrically at any point might give rise to a pro- 
gressive flow of electrons from atom to atom. On cooling the 
metal, a point might be reached when further cooling would not 
improve the contiguity of the orbits, so that perfect conductivity 
of electricity without any oscillation or vibration of the atoms 
might take place at a temperature just above absolute zero. 


J. F.S. 


Behaviour of Non-aqueous Solutions of Salts. <A. Ture. 
(Zeitsch. Elektrochem., 1919, 25, 214).—Polemical against Beutner 
(this vol., ii, 263), in which the author maintains that the reasons 
advanced to explain the electrical conductivity of salts in non- 
aqueous solvents do not clear up the difficulty, and are not justified 
on the data put forward. J. F. S. 


Activities of the Ions of Strong Electrolytes. Duncan A. 
MacInnes (J. Amer. Chem. Soc., 1919, 41, 1086—1092).—-A 
theoretical paper in which it is shown that, since the product of 
the transport number of the chloride ion and the equivalent con- 
ductivity is a constant at a given concentration and temperature 
for the chlorides of the alkali metals and hydrogen, it may be 
assumed that the activity of the chloride ion in these solutions is 
also independent of the nature of the positive univalent ion. On 
this basis, the activity coefficients of both ions of hydrochloric acid 
have been calculated for concentrations between 0°001665V and 
0'100NV. The potential of the normal hydrogen electrode against 
the norma! calomel electrode has also been calculated, and the value 
£=0°2828 volt obtained. J. F. 8. 


Generation of Electricity by Atomising Liquids. (Ballo- 
electricity). IV. .C. Curistiansen (Ann. Physvk, 1919, [iv], 59, 
95—100. Compare A., 1916, ii, 75).—A continuation of previ- 
ously published work undertaken with the object of ascertaining 
whether isomerides produce the same electric effect when projected 
against an electrode in a finely atomised stream. The experiments 
show that d-tartaric acid, /-tartaric acid, i-tartaric acid, and 
racemic acid in W/10-solution produce exactly the same effect, 
which is very small and approximates in value to that of the in- 
organic acids. When the above-mentioned acids are mixed with 


16* 


ii. 386 ABSTRACTS OF CHEMICAL PAPERS. 


alcohol or 2.V-sodium chloride, the effect is much greater in each 
case; in the case of the alcohol mixtures, the value is the same for 
each acid, but with the sodium chloride mixtures the values vary 
slightly. Propionic acid produces a much greater effect than 
either of the monochloro-substitution products. Propionic acid 
and a-chloropropionic acid produce a positive effect, whilst B-chloro- 
propionic acid produces a negative effect. The B-compound does 
not change its effect on keeping, but the a-compound has a 
decreased effect on keeping. $-Hydroxybutyric acid in NW /2-solu- 
tion has a much larger effect than a-hydroxybutyric acid. Sub- 
stitution of bromine has a different effect than substitution of 
chlorine on the ballo-electric effect of organic substances. This 
fact is shown by experiments with bromal hydrate, chloral hydrate, 
monochloroacetic acid, and monobromoacetic acid. J. F. S. 


Generation of Electricity by Atomising Liquids (Ballo- 
electricity). V. C. Curistiansen (Ann. Physik, 1919, [iv], 59, 
280—292. Compare preceding abstract).—An instrument (ballo- 
meter) is described whereby the charge on particles of a liquid 
atomised in air, the charge on the air, and the amount of elec- 
tricity which has escaped from the particles which have been in 
contact may be measured. J. F. 8. 


The Electrolytic Potential of Copper in the Presence 
of Various Electrolytes. P. Benvenuti (A‘ti FP. Ist. Veneto Sei., 
1916, 75, 1317—1329).—This work was started with the idea of 
producing an electrolytic deposit of an alloy of copper and man- 
ganese, but this was afterwards given up as impossible, and the 
measurements of the potential of copper in the presence of various 
electrolytes were systematically continued on account of the in- 
formation thus obtained in regard to the greater or less stability 
of the complexes produced in this way, and because the data 
obtained could be utilised in further investigations. The method 
consisted in connecting the copper electrode, and the electrolyte 
in which it was immersed, with a normal calomel electrode, and in 
measuring the 2.M.F..of the resulting cell by Poggendorfi’s com- 
pensation method. Measurements were made at 15°. The salt 
of copper was the sulphate. The copper electrode was immersed 
in this solution with varying quantities of other electrolytes. The 
results show that, by the addition of these other substances, the 
potential of the copper increases in the electropositive direction in 
proportion to the formation of complex ions. In proportion to 
the increased stability of the complex ions formed, the electrolytes 
studied arranged themselves in the following order: sodium 
formate, sodium acetate, ammonium tartrate, hydrochloric acid, 
potassium bromide, sodium thiosulphate, and potassium cyanide. 
The author believes that a more extensive study of these pheno- 
mena will reveal interesting relations between the nature of electro- 
lytes co-existing in one solution and the stability of the complexes 
which are formed. CHemicaL ABSTRACTS 
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Phenomenon of Electrical Supertension. II. A. Smirs 
(Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 1106—1111. 
Compare this vol., ii, 8, 91).—A theoretical paper in which the 
conditions of the supertension of hydrogen generated when metals 


act on water are considered on the basis of the phase rule. 
J. F.S. 


Electrolytic Reduction of Arsenic and Arsenious Acids to 

Arsenic Trihydride at Cathodes of Different Metals. 
Lupwieg Rampere (Lunds. Univ. Arsskr., N.F., Abt. 2, 1918, 
14, No. 21, 1—47; from Chem. Zentr., 1919, i, 905—906). 
—A historical résumé of the literature is given, and the newer, 
quantitative methods are critically discussed. The latter are all 
unsatisfactory. The discrepancies between the data of various 
authors are due partly to deficient technique and partly to the 
unexpectedly great influence of the nature of the surface of the 
cathode. Certain new types of electrolytic apparatus are 
described which are chiefly notable for the type and location of 
the diaphragm. The errors due to the diffusion of com- 
pounds of arsenic and to the wandering of the arsenate ion to 
the anode, together with their dependence on the nature of the 
material of the diaphragm, have been investigated. It is found 
that the wandering of the ions is a considerably more important 
factor than is diffusion, and is so important that the quantitative 
reduction of arsenic acid to arsenic trihydride can only be effected 
at cathodes at which the process occurs very rapidly. Arsenic 
trihydride is estimated by absorption in standard iodine solution 
and estimation of excess of the latter with standard arsenious 
acid. 
Cathodes of the following metals have been used: mercury, 
zine, copper, silver, lead, iron, tin, cadmium, nickel, and platinum. 
The results are given in a series of tables, from which it appears 
that the nature of the veathodic surface has a great influence on 
the reduction of arsenic acid to arsenic trihydride. The process 
generally takes place far more rapidly at spongy than at polished 
surfaces. The nature of the surface appears to be less important 
in the case of arsenious acid, and in any case the polished surfaces 
are not less effective than the spongy ones. 

Different series are obtained for arsenic and arsenious acids 
when the metals are arranged in order of reducing power, but 
without regard to their superficial condition. In no case does the 
order exactly coincide with that derived from consideration of 
over-voltage, although a certain parallelism exists between the latter 
and the power of reducing arsenious acid. 

Rapid and complete reduction of arsenic acid to arsenic tri- 
hydride only occurs at mercury cathodes, although certain 
amalgamated metals give moderately useful results. On the other 
hand, a mercury cathode is unsuitable for the reduction of con- 
siderable amounts of arsenious acid, since the arsenic is not hydro- 
genated as rapidly as it is formed; a solid phase of arsenic 
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arsenic amalgam is thus formed which is only very slowly trans. 
formed into arsenic trihydride. 

The practical value of the methods is demonstrated by a series 
of analyses. Estimation of arsenic acid, in amounts containing 
as much as 50 mg. of arsenic, can be readily effected at mercury 
cathodes with an error of +0°1%. Cathodes of lead, silver, or tin 
are most useful in the estimation of arsenious acid. The sup- 
posed superiority of lead for this purpose is not confirmed, and 
polished tin appears to be the best material. The same accuracy 
as in the estimation of arsenic acid at mercury cathodes cannot, 
however, be attained; with increasing quantities of arsenic, the 
losses become greater, and reach as much as 0°25% with 20 mg. 
of arsenic. H. W. 


Removal of Residual Gases, especially from the Electric 
Glow Lamp. L. HamsBurcer (Proc. K. Akad. Wetensch. Amsterdam, 
1919, 21, 1062—1077).—By determination of the changes in gas 
pressure and by spectroscopic observations, it is shown that with 
the aid of electric discharges phosphorus vapour can be made to 
react rapidly with all gases except the inert gases. The action 
observed in the glow-lamp with phosphorus can also be observed 
with silicates. At high temperatures, silicates undergo fractional 
distillation. When tungsten and silicates are in contact at a high 
temperature, a reaction takes place between them by which an 
alkali metal is liberated. By means of this, as in the case of 
phosphorus, the residual gases can be removed from glow-lamps 
with the aid of electric discharges. The reaction between tungsten 
and glass makes possible the use of this metal for “leading-in” 
wires. When rapidly cooled, the vaporised silicate has properties 
different from those of the normal glass, since it is in a supercooled 
condition, and this condensate can decrease the blackening of the 
wall of the lamp produced by the vaporised tungsten. If, instead 
of coating the filament with a silicate, an aluminate, calcium phos- 
phate, magnesium oxide, or silica is substituted, a similar reaction 
occurs. In the case of silica, it is to be assumed that a trace of 
free silicon is formed; only quantities of the order 0°001 mg. of 
silicon show a detectable activity. J. F. S. 


Specific Heat of Argon and Several Polyatomic Gases. 
Witueitm Hevse (Ann. Physik, 1919, [iv], 59, 86—94).—Making 
use of the method previously employed (A., 1912, ii, 19; 1913, 
ii, 183), the author has determined the specific heat of argon, 
carbon dioxide, nitrous oxide, nitric oxide, methane, acetylene, 
ethylene, and ethane at temperatures varying from the ordinary 
temperature to within a few degrees of the condensation point. 
The following values, among others, have been obtained: argon, 
Cp 15°, 0°531; —182°, 0°556; carbon dioxide, cp 20°, 0-846; 
—75°, 0°768; nitrous oxide, cp 20°, 0°879; —30°, 0°835; —70°, 
0°797; nitric oxide, cp 15°, 1012; —45°, 1001; —55°, 1°014; 
—80°, 1:024; methane, c, 15°, 2°22; 5°, 2-20; —30°, 2°13; —55°. 
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2-11; —80°, 2°11; acetylene, c, 18°, 1:680; —71°, 1-470; ethylene, 
cp 18°, 1527; —36°, 1°371; —68°, 1°314; —91°, 1°291; ethane, 
ep 15°, 1°728; —35°, 1539; —82°, 1°455. Ina ‘large table, the 
values of the density, specific and molecular heats at constant 
pressure and constant volume, and the ratio of the specific heats 
at various temperatures and at zero, are tabulated. J. F. S. 


Some Molecular Heats at Very High Temperatures. 
H. von WaARTENBERG and G. WirTzeEL (Zeitsch. Elektrochem., 1919, 
25, 209—212).—The molecular heats of the oxides of magnesium, 
calcium, and aluminium have been determined by burning a mix- 
ture of the metal and its oxide in oxygen in a calorimetric bomb. 
The temperature at which the measurements are made is that of 
the melting point of the oxide, and this is obtained by using such 
a mixture of oxide and metal that the oxide is just not melted. 
Instead of using the oxide as indicator, a mixture of the metal 
under investigation and finely divided platinum or iridium ma 
be used in such quantities that the metal is just melted. The 
results obtained represent the upper limit, and are probably 
accurate to 10—-20%; regarded in this way, they are in agreement 
with the value extrapolated from the curve of values up to 1600°. 
The following values have been obtained: magnesium oxide, 11°6 
cal. at 2780°; calcium oxide, 14°8 cal. at 2552°; and aluminium 
oxide, 29-1 cal. at 2030°. J. F.S. 


The Molecular Heat of Binary Metallic Alloys. Avevusro 
Levi (Atti R. Ist. Veneto Sct., inci 
of Dolezalek-Schulze for calculating the molecular refraction of 
binary liquid mixtures is applied to the calculation of the mole- 
cular heat of bismuth-tin alloys. py, and p» are the masses of the 
constituents in a gram of the mixture, m, and m, the molecular 
weights, and q, and q, the molecular fractions of the constituents. 
qa== (Palma) /[(Pa/ma) + (1 - pad/mo), 

qo=[(1 — pa) / m2] /[(pa/ ma) + (1 — pa) / ms). 

If Cy» is the specific heat of the mixture, (1) Ca,=Capa+Crm, and 
for the molecular heat of the mixture, (2) Cy» (mapa+ mm) = 
CamMaGa+Cymsqs, in which the first member expresses the mole- 
cular heat of the mixture as found by experiment, and the second 
member the value as calculated by the rule of mixtures. Experi- 
ments were carried out by the method of mixtures with alloys of 
lead and of tin with bismuth. Data indicate clearly the form- 
ation of a compound of lead and bismuth when the molecular frac- 
tion of lead is 0°44. The eutectic is identical with or close to that 
mixture which gives maximal molecular heat and produces a 
compound in the alloy. The curve for mixtures of tin and bis- 
muth is more difficult to interpret and suggests further investiga- 
tion. CyHemicaL ABSTRACTS. 


Latent Heat and Surface Energy. I. D. L. Hammick (Phii 
Mag., 1919, [vi], 38, 240—245).—The author has deduced an 
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expression connecting the molecular surface energy with the latent 
heat. This has the form pV /d=L,J//6, in which p is the surface 
energy in ergs per sq. cm., V is the molecular volume, d the 
molecular diameter, Z, the internal latent heat per gram-mol. in 
cals., and J the mechanical equivalent of heat. This equation 
has been evaluated for a number of gases (6) and organic liquids 
(23), and is shown to fit the facts remarkably well. A table 
of the mean diameter of the molecules of the substances concerned 
is given containing the value deduced from the diffusion, thermal 


conductivity, refractive index, and the Avogadro constant b. 
J. F.S. 


Temperature of Explosion for Endothermic Substances. 
Rasitk Lat Darra and Nimar Ransan Cuatrersee (T., 1919, 115, 


1006—1010). 


Caiculation of the Relation between the Vapour Pressure 
of a Solid and that of a Supercooled Liquid at Various 
Temperatures. A. Bouraric (Compt. rend., 1919, 169, 432—435). 
—The formula given is log, p,/p. =U, /2RT x 1—T?/6*, where p, 
and p, are the vapour pressures of the supercooied liquid and 
solid respectively at 7° (absolute), 6 the temperature of transform- 
ation, and JU, the diminution of total energy at this temperature. 
In the case of water and benzene, the observed and calculated 
values agree with one another, but there is a considerable differ- 
ence between the values for formic acid. We de & 


Dependence of the Vapour Tension of Benzene-Toluene 
Mixtures on the Temperature. A.rrep Scnuize (Ann. Physik, 
1919, [iv], 59, 73—85).—Making use of the vapour pressure 
measurements of Mangolt (Sttzungsber. K. Akad. Wiss. Wien, 
1893, 102, 1071) for mixtures of benzene and toluene, the author 
has plotted the vapour pressure as a function of the molecular 
concentration for the temperatures 20°, 30°, 40°, 50°, and 60°. 
The partial pressures of both constituents are also calculated and 
plotted. A consideration of the curves, based on the law of mass 
action, allows conclusions on the molecular complexity of toluene 
to be drawn. It is shown that at 20° liquid toluene consists of 
double molecules to the extent of 50%, at 50° to the extent of 8%, 
and at 60° it is unimolecular. J. F. 8. 


Vapour Pressure and Affinity of Isotopes. F. A. Linpemany 
(Phil. Mag., 1919, [vi], 38, 173—181.. Compare this vol., 
ii, 209).—Though isotopes in principle must be separable both by 
fractionation and by chemical means, the amount of separation 
to be expected depends on the way the chemical constant is caleu- 
lated, and experiments on the vapour pressure and affinity of 
isotopes would give valuable information on this point. F. S. 


The Possibility of Separating Isotopes. S. Cuapman (Phil. 
Mag., 1919, [vi], 38, 182—186).—A method of separating a mix- 
ture of gaseous isotopes, depending on thermal diffusion, is sug- 
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gested, and from the mathematical examination of the problem 
it is concluded that it should prove practicable. If the mixture 
is kept in two communicating vessels maintained at different 
temperatures, in the equilibrium condition there is a slight excess 
of the heavier gas in the colder vessel. For the case of a mixture 
of equal volumes of neon of molecular weight 20 and of the hypo- 
thetical meta-neon of molecular weight 22, supposing the mixture 
to be contained in two bulbs at absolute temperatures 80° and 
800°, the cold bulb would contain in equilibrium 48°9% of the 
meta-neon and 51°1% of neon. This difference of 2°2% is reduced 
to 1°2% when the proportions of the mixture are as 10:1, and 
assumes the molecules to behave as elastic spheres. The time 
taken for the equilibrium to be reached ought not to be unduly 
protracted, and the operation can be repeated as often as desired 
on the fractions obtained. F. S$. 


Free Energy of Dilution of Aqueous Sodium Chloride 
Solutions. Artruur Jonn ALLMAND and WILFrrRIp Gustav PoLAck 
(T., 1919, 115, 1020—1039). 


Connexion between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements. II. Kari Fenrir 
(Physikal. Zeitsch., 1919, 20, 330—342. Compare A., 1918, 
ii, 296).—The formula put forward previously (loc. cit.) for 
calculating the heat of formation of compounds from the mole- 


cular weight and the density has been used to calculate the heat 
of formation of the chlorides, bronfides, iodides, oxides, and 
carbonates of a number of elements of groups I—V. The results 
indicate that the formula gives values which are in moderate 
agreement with the experimental values. J. F. S. 


Vapour Pressures and Densities of Mixtures of Acetone 
and Methyl Ethyl Ketone. Tupor Wittiams Price (T., 1919, 
115, 1116—1126). 


Density and Temperature. II. W. Herz (Zeitsch. Elektro- 
chem., 1919, 25, 215—216. Compare this vol., ii, 268).—The 
author has calculated the density at the absolute zero (d)) from 
the values at the critical temperature (d.,,), boiling point (d,), 
freezing point (d,,), and at 20° respectively for a number of 
alcohols (8), esters (13), acids (9), hydrocarbons (13), and halogen- 
substituted hydrocarbons (4) by means of the formule 
Q=3'° 75d ain, Ay=1'41d,, dy=1-21dm, and 

d,=d,(0°77 + 0°647/ Ti). 
The values obtained by the various methods are in fair agreement 
with one another. The density at absolute zero decreases with 
increasing molecular weight in the series of alcohols, acids, esters, 
and aromatic hydrocarbons, but rises with increase of molecular 
weight in the series of paraffins and halogenated benzenes. 


J. F, 8. 
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Are the Divergencies of the Atomic Weights from Whole 
Numbers to be Explained by Isotopy? 0. Srern and 
M. VoimEerR (Ann. Physik, 1919, [iv], 59, 225—238).—Experi- 
ments are described in which hydrogen and oxygen respectively 
are generated and the gas allowed to diffuse under atmospheric 
pressure. The density of the gas is determined before and after 
a portion has diffused. In this way, it is shown that the whole 
of the gas has the same density, that is, hydrogen and oxygen are 
not mixtures of isotopes. It is also shown that every theory of 
the structure of atoms, based on the Prout hypothesis, must be 
capable of explaining the divergence of the atomic weights from 
whole numbers by means of energy differences. J. ¥. &. 


Solubility. III. Relative Values of Internal Pressures 
and their Practical Application. Jozz. H. Hivpesranp (J. 
Amer. Chem. Soc., 1919, 21, 1067—1080. Compare A‘, 1916, 
ii, 518; 1918, ii, 36).—Various independent methods are discussed 
for calcu'ating the internal pressures of liquids, and although the 
values obtained differ considerably, vet they are found to be closely 
parallel. Tables of the relative values are given in the paper for 
non-polar substances. Other substances may be tabulated with 
reference to these substances bv knowing their densities, together 
with either surface tension, boiline point, the constant a of the 
van der Waals’ equation. the coefficient of expansion, or the last 
together with the compressibilitv. The use of these values is dis- 
cussed in connexion with predictions concerning the solubilities 
of solids, liquids, and gase®, the distillation of liquid mixtures, 
molecular weichts and association. deviations from the law of mass 
action, partition coefficients, and the choice of solvent in recrystal- 
lisation. J. F. §. 


Adsorption Isotherm at Low Concentrations. A. M. 
Wiiuiams (Proc. Roy. Soc. Edin., 1919, 39, 48—55).—A 
theoretical paper in which it is shown that for very small adsorp- 
tions the adsorption law has the form a=a,c for both gases and 
solutions. From this expression, adsorption curves have been pro- 
duced for solutions and found to agree with the curves obtained 
by Trouton for acetic acid and charcoal (Rep. Brit. Assoc., 1911, 
328) and Schmidt-Walter for water, benzene, and toluene (A., 
1914, ii, 542). J. F. 8. 


Surface Tension and Chemical Interaction. G. N. Anronorr 
(Phil. Mag., 1919, [vi], 38, 417—419. Compare A., 1918, 
ii, 437).—A theoretical paper in which it is shown that the results 
obtaired in the previous paper (loc. cit.) can be obtained what- 
ever l.w of molecular action is used as the basis of calculation. 
The results previously obtained denend on the assumption that 
molecular action takes place according to an inverse fourth-power 
law. It is now shown that if an inverse mth power law be 
assumed, the expressions for surface tension (a) and internal 
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pressure (P), respectively, would be a=kp+0/3 and 
P=2kp+2/8, Thus the formula connecting both quantities is 
P=kap'/3, where k=2, as in the previous paper. The relation- 
ship @:= 4; — ad, does not depend on the law of molecular attrac- 
tion, but is a result of a certain chemical interaction between the 
liquids forming the solutions which enables the heterogeneous 
system to become stable and prevents both layers — se 
F 


Diffusion of Double Salts. D. Merritt Torrance (Chem. 
News, 1919, 119, 66—67).—From experiments on the rate of 
diffusion of potassium antimony] tartrate and potassium sodium 
tartrate, it is shown that the antimony does not diffuse through 
with three times the velocity of the potassium, as was expected. 
The experiments also show that the rate of diffusion through dead 
or artificial tissue is very different from that through living tissue. 


Velocity of Diffusion. Hans Bauer (Phystkal. Zeitsch., 1919, 
20, 339—340).—Polemical. A number of remarks to the work 
of Franks (this vol., ii, 100) on the same subject. J. F. 8. 


Reactivity of Powdered Glasses. Pavut Nicotarpor (Compt. 
rend., 1919, 169, 335—337).—Account must be taken of the 
degree of fineness of the powder in testing the resistance of glass 
to solvent action by boiling the powdered material with water 
and with dilute hydrochloric acid, otherwise concordant results will 
not be obtained. Powders of various sorts of glass were prepared 
in three degrees of fineness by sifting, the ratios of the surfaces 
being substantially 1:2-84:12-8, and the loss in weight of each 
after boiling in a platinum vessel for three hours with pure water 
and with WV/10-hydrochloric acid was determined. From the 
tables given, the following examples may be quoted, the figures 
being the loss per 1000 of the whole glass and the three powders 
mentioned above: 


Jena glass to water, 0°09, 0°25, 0°75, 2°75. 

- W/10- HCl, 0°03, 2-00, 5°25, 40°25. 

Thuringian (R) glass to water, 0°03, 0°25, 0°75, 5°25. 

" . NV /10-HCl, 0-01, 0°75, 3-75, 12-50. 
A French glass to water, 0-11, 1: 00, 2° 00, 10°00. 
- - ¥/10-HCl, 0-02, 0°25, 1:75, 17-00. 

It will be seen that, contrary to observations on the whole glass, 
the powder in nearly all cases is attacked more by hydrochloric 
acid than by water. Further, whilst water attacks powders of 
different fineness to practically the same extent per unit of ex- 
posed surface, the diluted hydrochloric acid in general attacks the 
finest powder more vigorously than the others in proportion to 
its surface area. G. F. M. 

Influence of Neutral Chlorides on Chromium Chloride 
Solutions. M. E. Barpwin (J. Amer. Leather Chem. Assoc., 
1919, 14, 10—19; from Chem. Zentr., 1919, i, 805—806).—It has 


ii. 394 ABSTRACTS OF CHEMICAL PAPERS. 


been previously shown (Thomas and Baldwin, J. Amer. Leather 
Chem. Assoc., 1918, 18, 192, 248) that the acidity of solutions of 
chromium sulphate, determined by the electrometric process, is 
increased by addition of chlorides and is primarily diminished, but 
subsequently raised by addition of sulphates. The influence of 
the chlorides of sodium, potassium, ammonium, lithium, and 
barium on the acidity of solutions of chromium chloride has now 
been investigated, the experiments being conducted immediately 
after preparation of the solutions and also after preservation 
during fifty days. The results show that the hydrogen-ion con- 
centration of chromium chloride solutions *is increased by the , 
presence of neutral chlorides, although the total amount of acid 
hydrogen remains constant. When the salts are arranged in order 
of increasing effect, the following series is obtained: (KCl1,NH,Cl), 
NaCl, LiCl, BaCl, To determine whether the hydrolysis of 
chromium chloride plays a part in these results, a similar series 
of experiments has been conducted with hydrochloric acid solu- 
tions of approximately the same hvdrogen-ion concentration, when 
similar effects are observed. It is noticeable that the different 
salts increase the hydrogen-ion concentration in proportion to their 
capacity of uniting with a larger number of molecules of water in 
accordance with the theory of hvdrates. Comparison of the 
results obtained with solutions of chromium chloride and hydro- 
chloric acid show that the phenomenon does not depend on the 
hydrolysis of the former, since the changes in either case are of 
the same order and approximately of the same magnitude. On 
the other hand. the changes which occur after some time in the 
“actual acidity ” of chromium chloride solutions appear to depend 
on the nature and amount of chromium chloride present. An 
explanation of the increase in the hydrogen-ion concentration of 
chromium chloride solutions caused by the addition of neutral 
chlorides has been advanced by Wilson and Kern (7. Amer. 
Leather Chem. Assoc., 1917, 12, 455). who suppose that the amount 
of water: available as solvent is diminished by the combination of 
the salts and their ions with a portion of the water. H. W. 


Isomeric Alloys. G. Tammann’ (Nachr. Ges. Wiss. 
Géttingen, 1918, 332—350; from Chem. Zentr., 1919, iii, 89—90). 
—Normal distribution of atoms cannot occur when two metals 
separate simultaneously at a temperature at which diffusion is 
impossible in the mixed crystal; in these circumstances, the 
arrangement is probably irregular. The crystalline or crypto- 
crystalline products obtained when two metals separate from a 
solution have been investigated to some extent, but exact compari- 
son with the series of alloys obtained from the molten metals has 
not previously been possible, since the properties of the latter were 
only incompletely known. Binary. crystalline, metallic mixtures 
can be obtained from galvanic cells formed by placing the two 
metals in a solution of the less noble, by the electrolysis of a solu- 
tion of the two metals, by precipitation of the one metal on the 
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other, and by reduction of the solution of the two metals. Before 
comparing the properties of these mixtures with those obtained 
from molten masses, it is desirable to obtain an idea of the capacity 
for diffusion of a metal deposited on a cathode of a second metal; 
this power is a characteristic of the nascent atom, and is to be 
distinguished from the mobility of two kinds of atom in a mixed 
erystal. If a cell consisting of the two metals immersed in a 
solution of the less noble metal is short-circuited, cations of the 
latter are deposited on the more noble metal. If, now, diffusion 
proceeds at a negligible rate, the original potential of the cell is 
rapidly regained when the circuit is opened; when diffusion is 
more rapid, the recovery is gradual. If the potentials are 
measured by the electrometer, the method gives a very sensitive 
means of detecting diffusion of the less noble into the nobler metal. 
Solutions of cadmium and copper sulphates have been electrolysed 
with the object of obtaining information of the effect of the com- 
position of a mixed electrolyte and of the current density on the 
composition of the cathodic deposit. By suitable variation of 
these factors, deposits can be obtained the tensions of which vary 
between zero and the tension of copper towards cadmium. The 
Cu-Cd alloys obtained from the molten metals behave quite 
differently, and therefore cannot be identical with the mixtures 
prepared electrolytically. The relative affinity of the two metals 
governs the content of precipitating metal in the precipitated 
metal. When the two metals can unite with one another, the 
deposit of the nobler metal from the solution is rich in less noble 
metal; when, however, a compound is not formed, the noble metal 
is deposited either free from or admixed with but small amounts 
of the less noble metal. In certain cases, the composition of the 
precipitate corresponds with that of one of the compounds obtained 
from the molten mixtures (for example, CusCd,, CuCd,, Cu,Sn) ; 
with other pairs of metals, the composition of the precipitates 
varies greatly in different preparations (with Cu-Zn, Ag—Zn, 
Ag-Cd). Even in those cases (Cu-Au, Fe—Pt) in which the two 
metals form a continuous series of mixed crystals from their molten 
mixtures, the precipitate is rich in the less noble metal. The pre- 
cipitates from less noble metals appear to be identical with those 
obtained by the electrolysis of mixed electrolytes; in each case, the 
composition depends on that of the electrolytes and on the current 
density at the place of precipitation. The alloys obtained from 
molten metals are not identical with those prepared by precipita- 
tion from mixed electrolytes; this is shown in detail in the cases 
of Cu,-Sn, Au—Ag, Zn-Cu. a. WW. 


Alteration in the Chemical Behaviour of Metals and 
their Mixed Crystals by Mechanical Working. G. Tammann 
(Nachr. Ges. Wiss. Géttingen, 1918, 351—361; from Chem. 
Zentr., 1919, iii, 90—91).—The energy content of a piece of metal 
is increased by cold working; the methods of estimating this 
merease are described. Permanent deformation of a piece of metal 
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causes an increase in its energy which depends on the extent of 
deformation, the degree of working, and also on the nature and 
temperature of the metal. The mechanical process leads to a 
disintegration of the metal which corresponds with an increase in 
potential energy, whilst the latter is also augmented by processes 
which can occur within the atom itself. A cold-worked metal is 
less noble in the hard than in the soft condition. Since those 
layers which lie on the surface are alone affected, a piece of metal 
which is superficially hardened, but internally still soft, can behave 
as less noble than a thoroughly hardened piece. These conclusions 
have been verified by observations on silver wires which had been 
worked in different manners. The supposedly exceptional position 
of bismuth could not be confirmed. The increase in the rate of 
solution of iron caused by cold-working is probably due to the 
formation of twin lamelle in the iron crystals. The action limits 
of chemical reagents on alloys of gold with copper and silver are 
altered by mechanical working of the alloys. Rolling and 
hammering imparts increased chemical activity to Ag—Au alloys, 
which is noticeable when the gold content is far greater than that 
which corresponds with the reaction limit in soft alloys. Polish- 
ing of the alloys has an effect similar to that of converting them 
into thin foil. The unexpectedly great displacement of the action 
limits by mechanical working can only be explained by the assump- 
tion of an alteration in the properties of the gold atoms; the 
latter, in consequence of displacement, are much less firmly 
retained than formerly, and consequently separate more readily 
from the lattice after removal of the active atoms. An agent, the 
action of which surpasses the natural limit, is able to remove the 
protecting gold atoms from the lattice when their number corre- 
sponds with that of the normal reaction limit. H. W. 


Atomic Structures of Non-metallic Mixed Crystals. 
G. Tammann [with K. W. Scumipt] (Nachr. Ges. Wiss. 
Géttingen, 1918, 296—318; from Chem. Zentr., 1919, i, 782—784). 
—In the absence of abnormal double refraction, the occurrence of 
definite reaction limits enables the distinction to be made between 
normal and irregular distribution. The phenomenon has been 
utilised for the purpose of gaining insight into the arrangement of 
the molecules in non-metallic mixed crystals. The capacity for 
diffusion of the two components must also be taken into account, 
since conclusions, based on the absence of reaction limits, are only 
valid when the diffusion is negligibly small. Reaction limits 
similar to those observed with metals occur in mixed crystals of 
salts when they are prepared from the molten materials and 
tempered for a sufficient period. The action of water on mixed 
crystals of sodium and silver chlorides has been investigated, both 
salts being completely miscible in all proportions in the liquid and 

erystalline conditions. Crystals with 1—0-75 mol. AgC! scarcely 
yield any sodium chloride to water; those with 0°75—-0°625 mol. 
AgCl give part of the salt, whilst water removes the sodium 
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chloride completely from those containing 0-625 mol. AgCl and 
less. The observations thus closely resemble those made on the 
extraction of Au—Cu and Au—Ag alloys with boiling nitric acid. 
An explanation of the behaviour of the salts is based on a con- 
ception of the distribution of the silver, sodium, and chlorine atoms 
in the space lattice. This is determined for sodium chloride by 
means of the Réntgen spectrum, and since sodium chloride and 
silver chloride form an unbroken series of mixed crystals, a similar 
lattice may be assigned to the latter. The normal distribution 
of the different atoms in the assumed structure is indicated for 
the molar fractions 5/8 and 6/8. Diffusion in mixed crystals 
shows important quantitative differences from that observed with 
metals. In the neighbourhood of the melting point, the process 
occurs much more rapidly in metallic than in non-metallic mixed 
crystals, and is also more noticeable at temperatures considerably 
below the melting point. This dictum is not based on quantita- 
tive determination of the rate of diffusion, but depends on pheno- 
mena (such as the rapidity with which layers of mixed crystals 
become homogeneous), from which an idea of the rate of diffusion 
can be obtained. Mixed crystals, the content of which in inactive 
material is greater than that of the reaction limit at high tempera- 
ture, deposit a portion of the active material as a result of diffusion, 
the process occurring more rapidly with increasing temperature. 
If crystalline powders of two substances, one of which is colour- 
less and the other coloured, are pressed together, an idea of the 
relative rates of diffusion can be obtained by observation of the 
change in colour at the originally sharp line of contact. With 
electrolytes, the conductivity, with similar drop in voltage, is a 
measure of the mobility of the ions involved in the process. 
Noticeable electrolytic conductivity is an indication of incipient 
diffusion. With increasing temperature, the conductivity increases 
from negligible to very considerable values near the melting point. 
The great differences in the relative rates of diffusion in metallic 
and non-metallic mixed crystals are shown by the fact that definite 
reaction limits are much more rapidly developed by tempering 
with the former than with the latter. The diffusion of compressed 
substances has been investigated with the following pairs of com- 
pounds: dibenzyl and azobenzene, stilbene and azobenzene, sodium 
sulphate decahydrate and sodium chromate, potassium perchlorate 
and potassium permanganate, magnesium sulphate heptahydrate 
and nickel sulphate heptahydrate, mercuric bromide and mercuric 
iodide decahydrate. Diffusion of the coloured into the colourless 
substance is only noticeable with isomorphous crystals, the melting 
points of which are only slightly higher than the temperature of 
the experiment ; even when this is the case, the process only occurs 
very slowly. The application of the laws of dilute solution to the 
solubility and vapour tension isotherms of series of mixed crystals 
is discussed, but the application of the theory is rendered 
impossible, since equilibrium between solution and mixed crystal 
is not attained in any reasonable time when equilibrium is deduced 
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from the normal arrangement of the crystal lattice. Differences 
in distribution in the lattice cause mixed crystals of similar com- 
position to form normal and abnormal isomerides, which are differ- 
ently attacked by solutions. Thus mixed crystals of silver and 
sodium nitrates were prepared (1) by very slowly cooling a mixture 
of the molten salts, and (2) by cooling a solution of the two salts 
in aqueous alcohol. When the two products were treated with a 
saturated solution of sodium nitrate, considerably greater amounts 
of silver nitrate were dissolved from the latter than from the 
former. A second example of isomeric mixed crystals occurs with 
the chlorides of silver and sodium; they are distinguished by the 
difference in the rates at which sulphide is formed on them by the 
action of a solution of sodium chloride containing ammonium 


sulphide. H. W. 


Chemical and Galvanic Properties of Mixed Crystals 
and their Atomic Structure. G. Tammann (Zeiisch. anorg. 
Chem., 1919, 107, 1—239).—A detailed account is given of 
the author’s previously published researches on the discontinuous 
properties of mixed crystals, and particularly of simple binary 
alloys, an explanation of these properties in terms of the space- 
lattice theory being fully discussed. (Compare A., 1917, ii, 448; 
1918, ii, 209, 225, 235, 443, 445, 447.) E. H. R. 


Method of Growing Large Crystals from Solution. 
R. W. Moore (J. Amer. Chem. Soc., 1919, 41, 1060—1066).—The 


author has produced perfect crystals of potassium sodium tartrate 
nearly 10 cm. long by the following method. A saturated solution 
at 35—40° was made up, removed from the excess of solid, heated 
to 7—8° above the saturation temperature, and rapidly filtered 
through paper, care being taken that ‘the temperature did not fall 
to less than 4—5° above the saturation temperature. Small seed 
crystals are suspended on threads in a jar and the salt solution 
poured in. The jar is covered with a glass plate and placed in a 
water-bath 0:5° above the saturation temperature of the solution. 
The temperature is allowed to fall to the saturation temperature, 
and then by means of a sensitive thermo-regulator the rate of cool- 
ing is regulated to 0°1° per day until the crystals have become 
perfect. This usually requires one day. Then the temperature is 
allowed to fall 0°2° per day until the crystals are 1‘8—2-5 cm. long, 
after which the rate of cooling is increased to 0°5—0°6° per day. 
When the bath has reached the ordinary temperature the crystals 
are removed and dried by wiping with a soft cloth. J. F. 8. 


The Effect of Ions of Sodium Chloride and Calcium 
Chloride on the Electrical Conductivity of Certain 
Colloidal Mixtures. Newron Batpwin Green (Plant World, 
1918, 21, 303—317).—Cylinders of colloidal gel, such as gelatin, or 
mixtures of gelatin, agar, and whole wheat flour, are readily pene- 
trated by the ions of sodium chloride and calcium chloride; the 
initial rate of penetration is not the same for both salts, but after 
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several hours the rates become identical. At the beginning sodium 
chloride diffuses more rapidly than calcium chloride, the ratio of 
the two rates being approximately 10:8. Because of the greater 
adsorption of the cation in the case of calcium chloride the diffusion 
of ions is hindered to some extent. This occurs at the surface of the 
colloid, and may help to account for Osterhout’s observation of the 
decrease in permeability when calcium salts are used. When one 
salt is allowed to penetrate the colloid for a time and then a second 
salt substituted, the rate of penetration of the ions of the latter 
seems to be unaffected by the presence of the former. A mixed 
solution of sodium chloride and calcium chloride gives a curve of 
fall of resistance similar to that of either of the constituents alone. 
It approaches in value more nearly the curve of the predominant 
salt. The ions of sodium chloride and calcium chloride do not 
antagonise one another as regards their penetration into certain 
colloidal gels, notably gelatin, and mixtures of gelatin, agar, and 
whole wheat flour. Determinations of electrical resistance were 
made of solutions of gelatin to which had been added salts in vary- 
ing concentrations. The purpose of these determinations was to 
show whether electrical resistance varies directly with the precipi- 
tability of the gelatin as determined by Fenn. The electrical resist- 
ance of the gelatin was found to vary directly with the precipita- 
bility, which is greatest at the isoelectric point. The isoelectric 

int occurs when the unadsorbed positive and negative ions of the 
added salts balance one another. It is assumed that balanced 
solutions owe their effectiveness to the fact that the protoplasm 


adsorbs from them equal numbers of positive and negative ions, 
thus bringing the condition to the isoelectric point, at which there 
is greatest ionisation of the protein, greatest amount of precipita- 


tion, and greatest (or normal) permeability. 
CHEMICAL ABSTRACTS. 


The Influence of Electrolytes on the Electrification and 
the Rate of Diffusion of Water through Collodion Mem- 
branes. Jacques Loxrs (J. Gen. Physiol., 1919, 1, 717—745).— 
The rate of diffusion of water through a collodion membrane sepa- 
rating the pure solvent from a solution depends on two kinds of 
forces. First, those of gas pressure which are clearly recognisable 
in the case of solutions of non-conductors, and secondly, electrical 
forces which become predominant in the case of low concentrations 
of solutions of electrolytes. In the diffusion of water through a 
collodion membrane into a solution of an electrolyte the water mole- 
cules are either positively or negatively charged according to the 
nature of the electrolyte in solution, and these charges are a factor 
in the rate of diffusion. 

Solutions of neutral salts possessing a univalent or bivalent 
cation influence the rate of diffusion of water through a collodion 
membrane as if the water particles were charged positively, and 
were attracted by the anion and repelled by the cation of the elec- 
trolyte. The same rule applies to solutions of alkali. Solutions of 
neutral or acid salts possessing a tervalent or quadrivalent cation 
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influence the rate of diffusion as if the particles of water were 
charged negatively, and solutions of acids obey the same rule. 

It is experimentally shown that the assumption of a difference in 
sign of the charge of water molecules (according to the two rules 
just mentioned) explains all the phenomena that can be observed. 

A method is given by which the strength of the attractive electric 
force of electrolytes on the molecules of water can be roughly esti- 
mated and the results of these measurements are in agreement with 
the two rules. The electric attraction of water molecules by elec- 
trolytes increases with an increase in the concentration of the elec- 
trolyte, but more rapidly at low concentration than at high con- 
centrations. A tentative explanation for this phenomenon is 
offered. The rate of diffusion of an electrolyte from a solution to 
pure solvent through a collodion membrane seems to obey largely 
the kinetic theory. J.C. D. 


Colloid Chemistry of Congo Rubin. Theory of Indicators 
and the Theory of the Colour Change of Organic Substances. 
Wo.treane Ostwatp (Koll. Chem. Bethefte, 1919, 10, 179—288. 
Compare this vol., ii, 187).—A long theoretical discussion, together 
with some experimental data, from which it is shown that in the 
exceptional case of congo rubin variations in the degree of dispersity 
play the main part in the variations of colour during neutralisa- 
tion of an acid solution by alkali. It is not to be expected that 
among the numerous organic colour substances congo rubin alone 
shows this peculiarity. Consequently, the author still maintains 
the correctness of his statement (A., 1912, ii, 439) on the basis of 
the present and previous results. This statement is reiterated in 
the form: “In the colour change of organic substances, such as 
indicators, colloid and, in general, dispersoid chemical processes 
play an important part and in many the controlling part.” 

J. F.S. 


Quinone-phenolate Theory of Indicators. A Spectro- 
photometric Method tor Measuring the Concentrations 
of the Quinoidal and Lactoidal Salts and the Equilibrium 
and Affinity Constants of the Phenolphthaleins and Phenol- 
sulphonphthaleins. R. TI. Birce and 8. F. Acree (J. Amer. 
Chem. Soc., 1919, 41, 1031—1050).—Equations are deduced ex- 
pressing the relationship between the specific absorption index, the 
specific colour intensity, and the percentage of intensity of coloured 
quinone—phenolate salt respectively with the equilibrium and 
affinity constants of the two acid groups of phenolphthalein and 
phenolsulphonphthalein indicators. A spectrophotometric method 
is proposed for measuring the concentration of the monobasic, 
yellow quinone phenol salt and of the dibasic intensely coloured 
quinone—phenolate salt in any solution, and the percentage of any 
indicator transformed into the quinone—phenolate salt in alkaline 
solution. By the use of the equations developed and the exper 
mental data of Howe and Gibson (Phys. Rev., 1918, 10, 767) and 
of the authors it is shown that sulphonphthalein indicators are 
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transformed, practically completely, into quinone—phenolate salts, 
and are therefore very fine, intensely coloured indicators. Phenol- 
phthalein is changed to the extent of only about 44% into the 
intensely coloured quinone—phenolate salt, the remainder forming 
the colourless lactoidal and hydrated salts. Tetrachloro-, tetra- 
bromo-, and tetraiodo-phenolphthalein form only about 1—-2% of 
the intensely coloured quinone—phenolate salt, the remaining 
98—99% forming the colourless lactoidal or hydrated salts. These 
indicators are therefore very poor for analytical work. The intro- 
duction of 4 atoms of chlorine into the phthalic acid residue of 
phenolphthalein makes phenoltetrachlorophthalein an _ excellent 
indicator, which changes to the extent of 90% into the intensely 
coloured quinone—phenolate salt. The introduction of halogens into 
the phenol groups of phenoltetrachlorophenolphthalein gives bromo- 
and iodo-derivatives, which can only give 17% and 40% respectively 
of the highly coloured salt in alkaline solution. The spectrophoto- 
metric method used in conjunction with the mass action equations 
gives an approximate measure of the real equilibrium and affinity 
constants of the two acid groups of indicators of the phenolphtha- 
lein and the phenolsulphonphthalein types. The disappearance of 
the violet band A 2300 for phenolsulphonphthalein indicates that in 
alkaline solution the quinone or quinone—-phenol group is changed 
into a quinone—phenolate complex ion like the intensely coloured 
double compounds made by Jackson (A., 1896, i, 293) by the 
union of p-benzoquinone and phenolates. J. F. §. 


Metastable Unmixing and the Classification of Binary 
Systems. F. E. ©. Scuerrer (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 21, 1055—1056).—A criticism of Buchner’s 
classification of systems in which, in addition to two liquid phases, 
compounds also occur, and a consideration of the form assumed by 


the critical line in three phase systems, when unmixing occurs. 
J. F. S. 


The Ternary System, CaO-MgO-SiO,. J. B. Frrcuson 
and H. E. Merwin (Amer. J. Sci., 1919, [iv], 48, 81—123).—Cool- 
ing curves have been prepared for the ternary system lime, magnesia 
and silica; the various products have been examined microscopi- 
cally. The following substances occur as crystalline primary 
phases: lime; magnesia; silica (tridymite and _ cristobalite) ; 
pseudowollastonite, a-CaO,SiO,; 3CaO,2SiO,; a- and B-2CaO,SiO, ; 
MgO,SiO, (clino-enstatite); forsterite, 2MgO.SiO,; diopside, 
Ca0,MgO,2Si0,; 5CaO.2Mg0.6Si0,, and 2CaO,MgO,2Si0O,. The 
melting point of 2CaO,MgO.2Si0, is 1458°+5°, and the decomposi- 
tion temperature of 5CaO,2M¢0,6Si0, is 1365°+5°. In addition to 
these, crystals representing five solid solutions appear as primary 
phases. These are, (i) a complete series with clino-enstatite and 
diopside as end members, generally known as pyroxenes; (ii) the 
pseudowollastonite solid solutions the compositions of which form 
an area bounded by the following lines: (a) the CaO,SiO,- 
CaO0,Mg0,2Si0, line; (+) a line running from the composition 
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CaO, 44°4; MgO, 3:1; SiO,, 52°5, on the above-mentioned line across 
to the composition CaO, 46°7; MgO, 3°5; SiO,, 49°8 on the 
CaO0,Si0,—-2CaO,MgO,2SiO, line; (c) then either the last-mentioned 
line back to CaO,SiO,, or, more probably, an approximate con- 
tinuation of line b to about the composition CaO, 50; SiO,, 50, on 
the side iine. (iii) The wallastonite solid solutions; these extend 
to about 17% diopside or 3°2% magnesia at the higher temperatures. 
The most concentrated of these solid solutions along the diopside 
line (the 17% line) decomposes at 1340°+5°, and this solid solution 
is the only one represented on the liquidus. (iv) The 
5CaO,2Mg0,6Si0, 

solid solutions. Only a few of these solid solutions which are decom- 
posed at the temperatures near the decomposition temperature of 
the pure compound, are stable in contact with a suitable liquid. 
(v) Certain members of the monticellite solid solutions. Monticellite 
takes up forsterite in solid solution to the extent of about 10%, and 
the decomposition temperature of the solution is thereby raised. 
Monticellite itself probably decomposes at too low a temperature 
ever to occur as a primary phase. The temperature—concentration 
relations of the liquids which may be in equilibrium with each of 
these phases have been thoroughly investigated by means of the 
quenching method, and the results obtained have been correlated 
with the existing data on the remainder of the ternary system. The 
compounds 5CaO,2Mg0,6SiO, and 2CaO,MgO,2SiO, have not been 
prepared previously. Attempts to prepare a compound of the 
formula 8Ca0,4M¢0,9SiO, (Schaller’s ikermanite) gave negative 
results. The monticellite solid solutions and the compound iker- 
manite are discussed at length. Experiments were made on the 
tridymite—cristobalite inversion temperature, which was found, for 
this system, to be below 1500°; this is approximately in agreement 
with Fenner’s original value of 1470°. The great sluggishness of 
the inversion precluded a more exact determination. J. F.S. 


Critical Solution Temperature of a Ternary Mixture as 
a Criterion of Purity of Toluene. Kennepy Josepn PREvITE 
Orton and Davip Cnartes Jones (T., 1919, 115, 1055—1070). 


Hydrolysis of some Metallic Acetates. N. Lirman (Zerisch. 
anorg. Chem., 1919, 107, 241—264).—For the determination of the 
degree of hydrolysis of a large number of metallic acetates use has 
been made of the method of Westerberg (Arkiv. Kem. Min. Geol., 
1917, 6). The method consists in shaking a quantity of ether with 
successive portions of the acetate solution until equilibrium 1s 
reached and estimating the acetic acid content of the ether. The 
distribution-coefficient of acetic acid between water and ether being 
known, the degree of hydrolysis of the salt can be calculated. Fresh 
determinations of this coefficient have been made. For dilutions 
less than 1/15 in the aqueous layer it has been found that the 
distribution-coefficient is independent of the concentration, and for 
temperatures from 10° to 25° can be expressed by the formula 
k=1'89+0°0114. Double molecules of acetic acid are present in the 
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ether layer. The presence of acetates increases slightly the value 
of the coefficient, but not enough to affect appreciably the accuracy 
of hydrolysis determinations of the acetates, 

The degree of hydrolysis of the following acetates has been deter- 
mined: ammonium, sodium, magnesium, aluminium, chromium, 
manganese, ferrous, ferric, cobalt, nickel, copper, zinc, silver, cad- 
mium, lanthanum, mercury, and lead. In the case of ammonium 
acetate the hydrolysis was also determined from measurements of 
the distribution of ammonia between water and air, and by deter- 
mining the hydrogen-ion concentration of the acetate solution, the 
results showing very good agreement among themselves and with 
the theoretical value. The degree of hydrolysis is independent of 
the concentration except with ferric and aluminium acetates, the 
abnormal behaviour of which is attributed to the formation of 


colloidal hydroxides. E. H. R. 


Quantitative Measurements of the Fission of Hexa- 
methylenetetramine. Paut TrenpeLensure (Biochem. Zeitsch., 
1919, 95, 146—163).—-The rate of fission of hexamethylenetetr- 
amine into formaldehyde and ammonia is greatly increased at high 
concentrations of hydrogen ion. Thus, it is completely hydrolysed 
by treatment with 0°1NV-hydrochloric acid for six hours at 38°. 
With decreasing hydrogen-ion concentration the rate of decomposi- 
tion falls, but not proportionally, being slightly slower. In neutral 
solutions about 1% of the hexamethylenetetramine is hydrolysed on 
being kept at 38° for six hours. A negative result is only obtained 
when the solution is distinctly alkaline. From these results it 
follows that this substance is decomposed to no _ inconsiderable 
extent in the stomach. Even slight decomposition probably occurs 
in the mild alkalinity of the intestinal contents or body fluids. 
The value of the base as a means of disinfecting the bladder con- 
tents depends on the reaction of the urine. J. C. D. 


Active Substance in the Iodination of Phenols. Vicror 
Corman (T., 1919, 115, 1040—1049). 


Influence of Hydrogen Sulphide on the Occlusion of 
Hydrogen by Palladium. Epwarp Braprorp Maxtep (T., 1919, 
115, 1050—1055). 


Catalytic Actions at Solid Surfaces. I. Hydrogenation 
of Unsaturated Fats in the Liquid State in Presence of 
Nickel. E. F. Armstrone and T. P. Hitorrcn (Proc. Roy. Soc., 
1919, [4], 96, 137—-146).—Experiments on the rate of hydrogena- 
tion of a number of unsaturated fatty oils in presence of finely dis- 
seminated nickel have revealed a close analogy between this reac- 
tion and the hydrolysis of glucosides in presence of enzymes. The 
experiments were made with olive oil, cotton-seed oil, whale oil, and 
linseed oil at about 180°, the rate of hydrogenation being deter- 
mined by measuring the volume of hydrogen entering and leaving 
the system by means of water meters, The time-absorption curves, 
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except in the case of olive oil, are all characterised by an initial 
linear segment, followed by an abrupt change of direction to a 
segment of gentler slope, also linear at first but subsequently more 
or less curved. The position of the point of inflexion of these 
curves gives the clue to their interpretation. The inflexion takes 
place on each curve, approximately, at a point when only 10—20% 
of the glycerides present is derived from acids less saturated than 
olein. In the case of olive oil this point is reached very soon after 
the start, and so is difficult to identify on the curve. The curves 
never approach the logarithmic type required for a unimolecular 
reaction. The two linear portions represent (1) the hydrogenation 
of glycerides less saturated than olein, and (2) the hydrogenation 
of olein itself. Since they are linear they must represent a change 
in which the acting mass is constant, and, after a reasoned con- 
sideration of the possibilities, it is concluded that it is the action 
of the catalyst that is represented, and, moreover, that the forma- 
tion of an unstable complex between the nickel and the unsaturated 
compound must be involved in the reaction. 

It has been shown by H. E. Armstrong and others (A., 1913, 
i, 781) that the hydrolysis of carbamide by urease, and probably 
most other enzymic reactions, take place at a linear rate, when 
allowance has been made for the influence of the products of change. 
The hydrogenation curves show a general resemblance to those 
obtained in the case of enzymes, and the mechanism of the reaction 
is probably similar in the two cases, involving the formation and 
subsequent decomposition of an unstable compound. In each case 
the interchanges take place in an electrolytic circuit in which the 
interacting substances and the catalyst or enzyme are all comprised. 
The action takes place entirely at the surface of minute particles, 
and the activity of the catalyst depends entirely on the production 
of the maximum surface and the avoidance of impurities likely to 
lestroy or dirty this surface. E. H. R. 


Catalysis. VI. Temperature-coefficients of Hetero- 
seneous Reactions. Nitratan Duar (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 21, 1042—1047. Compare T., 1917, 111, 707). 
—A theoretical paper in which it is shown that it is impossible to 
establish a relation between the order of a reaction and its tem- 
perature-coefficient in heterogeneous systems. The temperature- 
coefficients of catalysed and non-catalysed reactions are also con- 


sidered. J. F.S. 


Neutral Salt Catalysis [Corrections]. Herserr 8S. Haryep 
(J. Amer. Chem. Soc., 1919, 41, 1092).—A correction of a previous 
paper under the same title (compare A., 1918, ii, 436). The 
following corrections are made: p. 1463, the equation H,O,+ 
10/=H,0+1/+0, instead of H,O,+1I0’/=H,0+I10,'; p. 1477, 
E,—£, instead of £,+#,; p. 1478, in table VII all figures in the 
column £; should be positive instead of negative, and the column 
E,+E, should be #,—£F,; and on p. 1479 in table VIII in the 
column XK x 102/a, 14°14 should be substituted for 13°14. “é 

J. F.S. 
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Elements in the Order of their Atomic Weight. Raymonp 
Szymanowi1Tz (Chem. News, 1919, 119, 58—59. Compare A., 1918, 
ii, 436)—A further discussion on the atomic weights of the ele- 
ments based on the condensation theory of their formation. 


J. F.S. 


The Position of the Electron Orbits in the Atom and 
the Periodic System of the Elements. P. Exnrenrest (Chem. 
Weekblad, 1919, 16, 1037—-1044).—A lecture delivered before the 
Nederlandsche Chemische Vereeniging in Maastricht. W.S. M. 


Mathematical Investigation of the Stability of 
A. W. Stewart’s Atom. Leronarp C. Jackson (Phil. Mag., 
1919, [vi], 38, 256—266).—A mathematical paper in which the 
stability of the atom as conceived by Stewart (A., 1918, ii, 395) 
is considered. The conditions for the equilibrium and stability of 
the atom are obtained, and they are applied to several special 
eases for the helium, lithium, and glucinum atoms. It is found 
that, in each case tried, equilibrium cannot be maintained in- 
definitely for the inner ring of negative electrons, even in the 
entire absence of external perturbing forces. Thus, on the atomic 
theory considered, instability is placed to the account of those 
elements which are found to be the least stable in reality. The 
second alternative put forward by Stewart has not been investi- 
gated mathematically, and in view of the fact that the Stewart 


atom explains physico-chemical facts so well, the author points out 
that some such alternative suggestion may be reasonably expected 
to give an atom which is more amenable to ordinary dynamics and 
more successful in explaining physical phenomena. J. F. 8. 


Structure of the Atomic Nucleus and its Tendency to 
Disintegrate. W. Kossrx (Physikal. Zeitsch., 1919, 20, 265 — 269). 
—A theoretical paper in which the view is advanced that elements 
of even atomic number up to the value 20 are composed entirely 
of helium nuclei; beyond this point, the atomic weights indicate 
the possibility of mixtures. Various cases are considered where a- 
and B-disintegrations may occur. The author introduces a func- 
tion z which depends on the atomic weight, and is represented by 
z=A/2—N, where A is the atomic weight and NW the atomic 
number. The value of z is plotted against the atomic weight, and 
the curve thus obtained shown to be practically horizontal up to 
atomic weight 40, and then it rises in practically a linear manner. 

J. F. 8. 


Constitution and Structure of an Atom of Nitrogen. 
Hawxswortn Coiiins (Chem. News, 1919, 119, 29—30).—A 
theoretical paper in which it is suggested that the nitrogen atom is 
made up of two hydrogen atoms and one carbon atom. This result 
is reached from a consideration of the theoretical and experimental 
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results of Rutherford, J. J. Thomson, and Collie and Patterson, 
and from a consideration of the relative volumes of the atoms, 
Thus, the relative volume of an atom of carbon at 15° in all 
carbon compounds in which the element is united to other elements 
by single bonds is 0°71. The relative volume of an atom of 
hydrogen at 15° when united to an atom of carbon in the “first 
position” is always 15:25. The relative volume of an atom of 
hydrogen at 15° when united to an atom of carbon in the “fourth 
position” is always 5°76. The relative volume of an atom of 
nitrogen at 15° when united by single bonds to other elements is 
0°71. The relative volume of an atom of nitrogen at 15° when 
united to a carbon atom by three valencies is 15°96=0°71 + 15-25. 
The relative volume of an atom of nitrogen at 15° in nitrates and 
nitrites is 21°72=0°71+15°25+5°76. The above results show that 
the two hydrogen constituents of nitrogen are capable of being 
expanded from negligible volume to 15-25 and 5°76 respectively. 


J. F. S. 


Characteristic Ultra-red Frequencies of Diatomic Bohr 
Gas Molecules and the Specific Heat at High Temperatures. 
Gerpa Laski (Physikal. Zeitsch., 1919, 20, 269—274).—A mathe- 
matical paper in which it is shown that, in the sense of Bohr’s 
theory, the molecular model of nitrogen consists of two positive 
nuclei of charge 7e separated 9:1x10-9 cm. from each other. 
Near each nucleus are two rings, an inner ring of very small radius 
containing two electrons, and an outer, bivalent ring of radius 
8:05 x 10-® cm. containing ten electrons. The plane of the outer 
ring cuts the molecule symmetrically in two. This molecular 
model corresponds with an atomic model in which a univalent 
inner ring of two electrons encircles a nucleus, and concentric with 
this there is a bivalent outer ring of five electrons. The oxygen 
molecular model consists of two nuclei of charge 8¢, two inner 
rings each containing two electrons and an outer bivalent ring of 
twelve electrons. The oxygen atom model consists of an inner 
univalent ring of two electrons and a bivalent outer ring of six 
electrons. J. F. S. 


Distribution of Two Kinds of Atoms in the Regular 
Frankenheim-Bravais Space Lattices. G. Tammann (Nachr. 
Ges. Wiss. Géttingen, 1918, 190—234; from Chem. Zentr., 
1919, i, 781—782).—Experiments on the reaction limits of mixed 
crystals show that the distribution of two kinds of atoms in a 
stable complex cannot occur irregularly in accordance with the 
laws of probability. In the formation of mixed crystals, a dis- 
tribution occurs with the help of diffusion. After slow cooling of 
a mixed crystal in which the orderly arrangement of the different 
atoms has taken place at a higher temperature, a very regular 
distribution without appreciable variation can permanently persist, 
as is shown by the fact that the reaction limits are not displaced 
in the direction of greater concentration of the less active atom 
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after weeks or months. The crystalline form of well-defined mixed 
crystals does not differ from that of their components. In similar 
directions, the properties of mixed crystals are generally as equi- 
valent to one another as in unmixed crystals. Exceptions are 
found to this rule, however, since in many cases double refraction 
has been observed in mixed crystals the components of which 
crystallise in the regular system. The distribution of the atoms 
is not definitely determined by the postulate of equivalent direc- 
tions, but becomes definite when the conception of intfmate admix- 
ture (which occurs at the temperature of rapid diffusion of the 
atoms) is also introduced. The requirement may be summarised 
in the statement that accumulations of similar atoms do not occur 
on the perpendiculars and that the number of lattice perpen- 
diculars of a group is at a minimum. This type of distribution 
of atom is termed “normal.” Two other types of distribution are 
of interest: (1) such as fulfil the requirements of symmetry but not 
of most intimate mixture, and (2) those which, whilst having 
intimate mixture, possess a degree of symmetry lower than that 
required by the type of lattice. The normal type is the most 
stable, since, in it, only transitory local changes can be caused by 
diffusion. Mixed crystals of the third type cannot be optically 
distinguished from normal crystals into which they should be trans- 
formed by rise in temperature. Frankenheim and Bravais have 
distinguished three types of regular space lattices; the cube, the 
corners of which are occupied by atoms, is the lattice element of 
the first, the 8-point lattice. If an atom is considered to be placed 
in the centre of the cube, the 9-point lattice is obtained, whilst 
the 14-point lattice is derived by the introduction of atoms at the 
centres of the faces of the cube in the 8-point lattice. There are 
two possible ways of determining the normal distribution in these 
lattices. Either one can choose the corresponding groups in 
certain directions from the series of groups of lattice perpen- 
diculars, the similar groupings round which are prescribed by the 
requisite relationships of mixture, or one can dissect the lattices 
into component lattices. The latter method has marked 
advantages, but the mixture relationships are thereby definitely 
fixed. The distribution of the atoms in the various lattices is 
discussed. The reaction limits of mixed crystals have been studied 
in such series which have a normal arrangement of atoms. The 
solubility of hydrogen in palladium, and the limit of this solu- 
bility, indicates an instance in which the agent penetrates the 
lattice; an atomistic explanation of this limit is given on the 
assumption of a 14-point lattice. In the cases of series of mixed 
crystals of gold with copper or silver, the reagents do not penetrate 
the, mixed crystals. The atomistic constitution is very closely 
connected with the different action limits. The differing action 
limits of different reagents which, for example, withdraw the copper 
from the mixed crystal, are explained on the assumption that the 
agents require differing numbers of copper atoms for their action 
which are only to be found in differing directions. H. W. 
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Valency Isomerism. J. V. Dussxy (Chem. Weekblad, 1919, 
16, 984—995).—A summary and discussion of some recently 
investigated cases of valency isomerism. W. S. M. 


Physical Nature of Valency. W. Kossez (Natwr- 
wiss., 1919, 7, 339—345, 360—366; from Chem. Zentr., 1919, 
iii, 83—86).—The behaviour of carbon in exhibiting a constant 
valency, previously considered as particularly simple and typical, 
must be régarded as exceptional when compared with the 
majority of elements in which the polar character is marked. In 
general, a distinction must be made between heteropolar and homo- 
polar linkings. The former not only occur more commonly, but 
also correspond with the best defined characteristics of valency. 
The double molecules of elementary gases may be regarded as 
examples of the latter, and in this connexion the polar neutrality 
of carbon appears exceptional. The position of carbon among the 
elements indicates its quadrivalency, but this should be positive 
from analogy with the preceding elements and negative as judged 
from its successors. Also, the maximum co-ordination number of 
carbon and its neighbours is four. -A certain stability is thereby 
caused which is not generally associated with homopolar character, 
and since similar external conditions are only otherwise associated 
with silicon (and even then not in the same degree), carbon 
occupies an almost unique position, which, though rendering it 
able to form an exceptional number of compounds, makes it quite 
unsuitable for a general study of valency. The electro-chemical 
valency theory of Berzelius has been repressed, not only by reason 
of the preponderating developments of the chemistry of carbon, 
but also by the apparent necessity of attributing an opposite charge 
to the two similar portions of a molecule, such as that of hydrogen; 
this difficulty is removed by the conception of electrons. The 
electric forces need no longer be regarded as proceeding from the 
atom as a whole. The individual components exercise attractive 
force towards one another, and may thus cause the union of atoms 
without leaving the latter and causing them to be discharged, 
or certain components, symmetrically arranged, may form a uniting 
bridge between the atoms. The gradual transition from this type 
of union to that in which the atoms appear as polar (in which the 
components have passed from one atom to another and the atom 
as a whole may be regarded as discharged) is perfectly natural. 
Bohr’s hydrogen model .represents the most complete representa- 
tion of a homopolar molecule. The author gives a_ historical 
review of the attempts made since the introduction of the con- 
ception of electrons to represent atomic structure and valency with 
the aid of the quantum theory, and discusses the models of Stark, 
J. J. Thomson, and Rutherford, together with Bohr’s modification 
of the latter. Since the latter assumes that the electrons of an 
_ atom invariably follow their paths in regular order, which is neces- 
sary for equilibrium, and since their motion must act externally, 
as if the charge distributed itself uniformly over the path, the 
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complete model must appear externally as a symmetrical form, the 
action of which, after reception or expulsion of electrons, must be 
governed by the total charge which it has received as a whole. 
‘The action of such charges can be calculated with considerable 
certainty on the assumption that the charges are uniformly dis- 
tributed, that is, that the resultant charge acts at the centre. A 
particularly simple electrostatic theory of valency of heteropolar 
compounds is thus obtained. The process of the union of atoms 
occurs in two stages, the first consisting in the exchange of 
electrons, the second in the union of ions. The meaning of the 
regular course of polar valency activity in the periodic system is 
discussed. For example, the potassium atom has 19 electrons, 
which are diminished to 18 when it becomes ionised. With 
chlorine, on the other hand, the number of electrons is increased 
from 17 to 18 when the free element becomes ionised. Inactive 
argon has itself 18 electrons, and this number is also attained by 
multivalent elements, more distant from argon in the system, in 
the ionised state. It may be generally stated that the strongly 
polar elements surrounding the rare gases attain the same number 
of electrons as the latter when combined. The arrangements of 
electrons in the rare gases are the most stable, and are the only 
ones which permit the reception of electrons. 

Amongst elements of the type of the rare gases, the common 
arrangement of electrons occasions repelling forces when the atoms 
approach one another. On the other hand, alteration in valency 
is attributed to alteration in the charge of the nucleus, which, in 
conjunction with the constancy in number of the electrons, imparts 
a varying total charge to the atoms. The properties of such simple 
atomic models, having a central charge surrounded by an 
impenetrable zone, can readily be calculated. Although the atoms, 
in consequence of integral increase in the total charge, unite in 
integral ratios, there is nothing in the nature of the model which 
points to the exercise of special forces in spatially fixed directions, 
as is indicated by the usual structural formule. Actually, atoms 
frequently exhibit combining powers which cannot be classed with 
the definite valencies; Werner’s complex compounds provide the 
best known example of this type. A number which represents the 
degree of charge, and which is identical with the number of chief 
valencies, is peculiar to each atom of a polar compound. A 
neutral molecule, for example, must contain equal charges of either 
sign; two such molecules, however, may yield a third neutral 
molecule with the help of the attractive forces of their disengaged 
charges of opposite sign. On the other hand, the degree of charg- 
ing determines the affinity of one atom for another, and the work 
necessary to separate them. This work governs the frequency of 
separation (degree of dissociation of the compound), and the power 
of a substance to yield ions depends, therefore, on the valency of 
the atoms. Elements, such as gold, which possess high valency 
and small volume, are particularly adapted to function as nuclei 
in complex compounds, and this property is common to all elements 
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which have one or both oi these characteristics. ‘his point of 
view is turther illustrated by reierence to the hydrogen compounds 
of the elements at the negative end of the periodic table. ‘he 
acidity decreases trom fluorine through oxygen to nitrogen in pro- 
portion as the hydrogen is more firmly united in consequence of 
imereased nuclear charge. Sumilarly, in the groups of the periodic 
system, hydrogen should be progressively less trmly retained as 
toe atomic voiume of the second eiement increases; titis is the case 
in the sixth, but not in the seventh, group. ‘lhirdiy, every atom 
should detach hydrogen ions from electrostatically weaker atoms. 


Thus the O of water removes hydrogen ions from compounds of 
those elements which are placed to the right and below it in the 


periodic classification. On the other hand, the N ot NHg is more 


potent than O, and therefore removes hydrogen ions from water 


to form NH and OH. 

The behaviour of elements exhibiting various degrees of oxida- 
tion, or, more exactly, the maximum degree of hydroxylation ol 
such oxides, affords further possibilities of application for the 
theory. Such compounds can decompose in two ways, yielding 
either hydroxyl or hydrogen ions. if a definite assumption 1s 
made with regard to atomic radius, the work involved in the dis- 
sociation of such compounds within the periodic system can be 
exactly calculated. Highly charged ions are too unstable to be 
found free in aqueous solution. Electrostatic attractive forces are 
capable of representing the forces of valency with such exactitude 
that it appears doubtful whether other forces are involved. A 
complete representation of the atoms is necessary if the forces in 
polar molecules are to be exactly ascertained and the dissociation 
tensions and heats are to be calculated, and, more particularly, if 
the laws governing homopolar compounds are to be investigated. 
The experimental methods consist in observations of the natural 
vibrations of the atoms (Réntgen and optical spectra, etc.), and 
of the forced vibrations of the electrons of the atoms (refraction 
and dispersion of light, dispersal of Réntgen rays). The complete 
representation of the forces which determine the valency action of 
atoms involves, not only electrostatic, but also electromagnetic, 
principles, and, in a subsidiary degree, the action quantum. 

H. W. 


Alignment Chart for the Solution of Molecular Weight 
and Vapour Density Problems. Leste J. Harris (Chem. 
News, 1919, 119, 49—51).—A chart, on the principle of the slide 
rule, is described whereby from weight and volume measurements 
the vapour density or molecular weight of a gas may be directly 
read. J. F. §. 


Automatic Extraction Apparatus. JosepH TcHERNIAC 
(T., 1919, 115, 1090—1092). 


INORGANIC CHEMISTRY. 


Inorganic Chemistry. 


Manufacture of Metal Chlorides. Wiut1iam Heap and 
EpcaR Newsery (Brit. Pat., 130626).—The anhydrous chlorides 
of aluminium, magnesium, cerium, and other rare earths are 
obtained by treating the oxides, or a salt with a weak acid, such as 
the carbonate or oxalate, with carbonyl chloride at a suitable 
temperature. With alumina, a temperature of 350—400° is 
required; magnesia, 500—600°; and cerium oxide, 650°. The 
carbonyl chloride may be replaced by a mixture of carbon mon- 
oxide and chlorine, passed over a catalyst, such as animal charcoal, 
before reaching the metallic oxide, and the process may also be 
used for dehydrating hydrated chlorides of the above-mentioned 
metals. Although the patent only applies to the above metals, the 
reaction is general, and is particularly useful also for the pre- 
paration of anhydrous calcium and ferric chlorides. G. F. M. 


Preparation of Hydrobromic Acid, using Potassium 
Bromide, Sulphuric Acid, and Stannous Chloride. ALtwyn 
PickLes (Chem. News, 1919, 119, 89).—To 25 c.c. of a solution 
of potassium bromide (90 grams of the salt in 150 c.c. of solution) 
were added 0°2 gram of stannous chloride and 3-4 c.c. of concen- 
trated sulphuric acid; by distillation at 120—127°, a solution of 
hydrogen bromide was obtained which was free from tin and almost 
free from hydrogen chloride, the yield being 95%. If a larger 
quantity of stannous chloride is used, the distillate contains tin 
and hydrogen chloride. C. 8. 


Compounds of Arsenious Acid with Iodides of Multi- 
valent Metals. R. F. Weintanp and Pau Grunt (Arch. Pharm., 
1917, 255, 467—-481).—The iodides of a number of bivalent light 
and heavy metals, as well as that of aluminium, form compounds 
with arsenious acid. When the moderately concentrated solution 
of the iodide, saturated in the hot with arsenious acid, is allowed 
to cool, the compound, sometimes together with a little free 
arsenious acid, separates in small crystals, which have no distinct 
crystalline form, or consist of well-formed, microscopic, hexagonal 
leaflets. The following compounds have been thus prepared: 
GII,,3As,03,8H,O, Mg(or Ca or Sr)I,,3As,03,12H,0, 

BalI,,3As,0;,9H,O, 
ZnI,,3As,03,10H,O, Mn(or Fe or Co)I,,4As,0;,12H,0, 
Nil,,4As,0;,10H,0, 
All,,6As,03,18(?)H,O, and Lil,2As,0;,3H,O. In general, the 
characters of the iodides are suppressed in these compounds, 
which resemble more. the arsenites of the metals. In dry 
air they are moderately stable, but gradually become yellow or 
brown, with conversion of the arsenious to arsenic acid in the case 
of the alkaline earth compounds and oxidation of the metal with 
17—2 
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the ferrous and manganous compounds; this decomposition is mosi 
rapid with the ferrous, manganous, and aluminium compounds, and 
may be accelerated by heating the compounds in the air. in a 
vacuum over sulphuric acid or in a current of hydrogen at 100°, 
the water of crystallisation is completely lost with only minimal 
decomposition of the compounds; part of the waiter is reabsorbed 
from the air. The cobalt salt is pale red, the uickel salt pale 
green, and the rest colourless. With the exception of thai oi 
magnesium, these compounds are sparingly soluble in water, and 
when heated with water they appear to undergo partial dissocia- 
tion into the iodides and arsenious acid. When the solutions are 
evaporated, salts richer in arsenious acid, but of no simple formula, 
separate out, owing to the fact that the iodide is not in excess as 
it is in the solutions from which the compounds are originally 
deposited. 

The constitution of the compounds is discussed, and the con- 
clusion is drawn that the anion is formed by union of the mole- 
cules of arsenious anhydride with the iodine atom or atoms, whilst 
the metal forms the cation. 

Solutions of chromic and stannous hydroxides in hydriodie acid 
take up arsenious anhydride, but complete decomposition occurs 
on evaporation. 

Compounds of antimony trioxide similar to the above were un- 
obtainable in aqueous solution, but this oxide dissolves in fused 
potassium iodide, giving the amber-yellow, transparent, crystalline 
compound, 8Sb,0,,K,0,2KT1. 

Arsenic trisulphide is insoluble in potassium iodide solution, 
even on boiling, and solutions of thioarsenites in potassium iodide 
solution fail to give arsenic trisulphide compounds analogous to 
those of arsenious anhydride. =. Eee & 


Freezing of Silicic Acid Coagula and the Problem oi the 
Hydrates of Silica. I. and Il. B. L. Vanzerm (Atti 2, si. 
Veneto Sci., 1915—1916, 75, 261—266; 1916—1917, 76, 
287—292).—The author describes results of experiments follow- 
ing up the work of G. Bruni (Rend. soc. chim. Rom., 1905, 3, 2) 
on the comparison of the dehydration of silicic acid gels by 
evaporation and freezing. It is found that with gels varying in 
initial concentration from 3 to 10% of silica frozen at about — 20°, 
the final ratio of water to silica depends principally on the 
initial concentration being higher the more water was initially 
present. Substantially the same conditions were reached for 
dehydration by freezing at —17° as for drying in air at constant 
temperature and humidity. A marked influence in the age of the 
gels was observed, similar to that noted by van Bemmelen, in that 
with older gels freezing produced a much more advanced dehydra- 
tion. The results are regarded as in agreement with the absorp- 
tion theory and as giving no support to the view that specii:c 
hydrates of silica are concerned. 

In the second paper further experiments are detailed in which 
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both the time of drying was greatly prolonged at normal tempera- 
ture (15°) and the degree of cooling greatly increased for the freez- 
ing experiments, mixtures of carbon dioxide and acetone, and liquid 
air being used. The results confirm the previous ones for shorter 
periods and higher temperatures. As before, it was found that 
the final composition depends entirely on the initial concentration 
and the age of the gel, and not at all on the temperature of freez- 
ing. This independence of the gel state of temperatures down to 
200° is regarded as contributing a new datum to the granular 
theory of the gel constitution. Whilst the status of the last traces 
of water not removed by freezing cannot yet be decided, the results 
illustrate the relationship of silicon and carbon and their relative 
positions in Mendeléev’s system; in both cases, in the process of 
evaporation of water, there is manifest a tendency to the separa- 
tion of the anhydride passing to conditions of maximal stability, 
in the one case as solid, in the other as gas. ; 
Cremicat ABSTRACTS. 


Selective Combustion of Carbon Monoxide in Hydrogen. 
Erte KercnTtry Riprar (T.. 1919, 115, 993—1006). 


‘Sodium Hypochlorite. Matcotm Perrcivar Aprrvesry (T., 
1919, 115, 1106—1109). 


Action of Copper on Sodium Nitrite. Watrrer Prrters 
(Zeitsch. anorg. Chem., 1919, 107, 313—316).—Experiments are 


described in which metallic copper was warmed at 60° with a 5% 
aqueous solution of sodium nitrite, in presence of carbon dioxide, 
air being excluded from the reaction vessel. Decomposition of the 
nitrite occurred with evolution of nitrous gases. Analysis of the 
cas and of the residual solution showed that the former contained 
nitrous and nitric oxides whilst the latter contained nitrate. The 
decomposition of the nitrite is not catalytic, but chemical, involving 
simultaneous oxidation and reduction. It has not been found 
possible to represent the reaction by an equation. Other metals, 
such as lead, iron (filings), and cobalt dissolve in the nitrite solu- 
tion, but without evolution of gas. In the case of cobalt, sodium 
cobaltinitrite is formed in solution. E. H. R. 


Manufacture of Strontium Peroxide. James BucHANAN 
Prercr, jun. (Brit. Pat., 130840).—Strontium oxide combines 
directly with oxygen under a pressure of 105—126 kilos. per sq. 
cm. at a temperature of 400—500°. The resulting peroxide con- 
tains over 85% of SrO., and resembles barium peroxide in physical 
properties. G. F. M. 


Anhydrous Phosphates, Arsenates, and Vanadates of 
Lead. M. Amaporr (Aiti R. Ist. Veneto Sci., 1916—1917, 76, 
419—433).—-Thermal studies of the systems PhO-P,O,, PbO—As,O,, 
and PbO-V.O, are described. The investigation was suggested by the 
analogy of these compounds to the calcium derivatives asin Thomas 
slag, and in the work of Kroll. Formation of compounds with lead 
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oxide occurs in the diminishing order P,O,, As,O;, and V,0O;. The 
PbO content is upwards of 66°66% mol. The phosphates, arsenates, 
and vanadates are pyro- (as P,O,,2PbO), ortho- (as P,O,,3Pb0), 
and octa- (as P,O,,8PbO). In addition, there is an anorthophos- 
phate, 2P,0,,5PbO, and a metaphosphate, P,O,,PbO. A _ tetra- 
arsenate, As,O,;,4PbO, is probably also formed. 

CHemicaL ABSTRACTS. 


Thallium-Tin Alloys. Pavut Fucus (Zeiisch. anorg. Chem.. 
1919, 107, 308—312).—A thermal investigation of the alloys of 
thallium and tin has shown the existence of a eutectic point at 
166° with 30 at. per cent. of thallium. The eutectic horizontal 
extends from 0 to 73 at. per cent. of thallium; with a greater pro- 
portion of thallium the alloy forms homogeneous, mixed crystals. 
Alloys with less than 73% of thallium show on cooling, in addition 
to the arrest point at the eutectic temperature, a second arrest at 
144°5°. This arrest point represents the transition point of 
thallium, lowered through the influence of the tin from about 231°, 
the transition point of pure thallium. In the mixed crystal region. 
that is, from 73 to 100% of thallium, the transition point is lowered 
approximately in proportion to the amount of tin present. The 
arrest point at 144°5° is the transition point of saturated mixed 
crystals containing 73 at. per cent. of thallium. E. H. R. 


Aluminium and a Double Salt. E. Rarrensury Hopces 
(Chem. News, 1919, 119, 64).—When aluminium foil is submitted 
to the action of dilute nitric acid for seven to eight weeks it dis- 
solves, and on evaporating the solution a light grey, colloidal mass 
containing some free acid is obtained. This solid is nearly ail 
hydroxide, and on exposure to a moist atmosphere is completely 
converted into hydroxide. J. F. 8. 


Ternary Alloys of Aluminium with Magnesium and 
Copper. Ruporr Voce. (Zeitsch. anorg. Chem,, 1919, 107, 
265—307).—A thermal and microscopical study has been made of 
ternary aluminium—magnesium—copper alloys containing up to 55% 
of magnesium and 54% of copper, and from the results the solid, 
triangular equilibrium diagram limited by the phases Al, AI,Cu, 
and Al.Mg, has been constructed. It is known that. with copper, 
aluminium forms mixed crystals containing up to 4% of copper, 
whilst with a greater proportion of copper an eutectic of these 
mixed crystals and the compound Al,Cu is formed. It is now 
found that aluminium also forms mixed crystals with magnesium 
with a maximum magnesium content of 6%. With more than this 
proportion of magnesium a second mixed crystal constituent appears 
containing the compound Al,Mg,. This constituent being hard and 
brittle, the presence of more than 6% of magnesium in these alloys 
is likely to be disadvantageous. 

The compositions of the ternarv alloys examined were so chosen 
that seven sections of the Al—-Al,Cu—Al,Mg, diagram could be con- 
structed, and from them the complete three dimensional diagram 


TNORGANTIO CHEMISTRY. ti. 415 


deduced. These sections and the complete diagram are fully dis- 
cussed. The following constituents occur in the ternary alloys: 
ternary mixed crystals of the three elements, ternary mixed crystals 
containing Al,Cu, a ternary compound, Al.Mg,Cu, and binary 
Al-Mg mixed crystals. When a polished section of a ternary alloy 
is etched with concentrated nitric acid, the mixed crystals contain- 
ing Al,Cu are blackened in about half a minute, the crystals of the 
ternary compound become brown to black much more slowly, the 
mixed crystals of the series containing more than 6% of magnesium 
become yellow, whilst the ternary mixed crystals rich in aluminium 
remain bright. On adding a drop of water to the nitric acid the 
black Al,Cu mixed crystals become bright red owing to the deposi- 
tion of copper, whilst the ternary compound rapidly blackens. A 
number of photomicrographs of different alloys are reproduced. 
The ternary compound forms crvstals which are hard and brittle; 
consequently, it is an undesirable constituent. 

Binary alloys of aluminium with 1—10% of magnesium show a 
secondary arrest point at 584°, with 2—5% of copper at 513—529°. 
and with both magnesium and copper present, between 557° and 
564°. It appears probable that this thermal effect is due to an 
allotropic change of the aluminium induced or accelerated by the 
foreign constituent. The aluminium used contained some iron and 
silicon, but no microscopic evidence of the formation of an eutectic 
with either of these elements could be detected. A similar arrest 
point was observed by Gwyer (A.. 1908, ii, 284) with aluminium 


alloys containing nickel and cobalt. The possibility of allotropic 
change of the aluminium does not explain, however, the increase in 
tensile strength which aluminium alloys containing magnesium and 
copper undergo after heating to about 500° and cooling to the 
ordinary temperature. This phenomenon cannot yet a 


Regularities in the Chemical Action of Gases on Iron 
and its Compounds with Non-metals at High Temperatures. 
Friepricu Scumitz (Stahl u. Hisen, 1919, 39, 373—381, 406—413 ; 
from Chem. Zentr., 1919, iii, 6—7).—When pure hydrogen is 
passed over strongly heated technical iron or is blown through 
molten iron (pig iron, ferrous alloys, steel), the non-metals which 
are present in the free or combined state are converted into the 
corresponding gaseous hydrides; the behaviour of pure non-metals 
(carbon, silicon, arsenic) is similar. The hydrides dissociate to some 
extent at the high temperature, and the nascent hydrogen, in the 
absence of oxygen, can reduce silica, even at 700°, to silicon 
hydride. The salts of iron are converted at elevated temperature 
in the presence of hydrogen into iron and free acids. If, on the 
other hand, iron is ignited in a gaseous hydride, hydrogen is liber- 
ated, which, in part, diffuses into the iron, and the non-metal or 
acid radicle combines with the iron. Under definite external con- 
ditions of temperature and pressure, an equilibrium is set up for 
each non-metal ; a definite relationship between hydrogen and non- 
metallic hydride is established, at which neither cementation nor 
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tempering occurs. In an atmosphere of pure hydrogen or nitrogen 
at an elevated temperature, both carbon and silicon can diffuse into 
solid iron without previous formation of gaseous substances. 
Compounds of iron, oxygen, and the corresponding non-metal are 
formed when metalloid compounds of iron are ignited in pure 
oxygen. If these compounds contain carbon, sulphur, or arsenic, 
they decompose at a higher temperature, yielding ferric or ferrous 
oxide and the gaseous oxide of the metalloid. If iron is ignited in 
a gaseous compound of a metalloid, which can be replaced by hydro- 
gen, and oxygen, a compound of iron, oxygen, and the non-metal or 
hydrogen is first produced. Such compounds, which contain phos- 
phorus and silicon, are stable when the temperature is raised; 
those, however, in which carbon, sulphur, arsenic, and hydrogen 
are present decompose at a slightly increased temperature, giving 
ferric or ferrous oxide and gaseous compounds of the non-metal or 
hydrogen with oxygen. Nitrogen has no action on non-metals 
present in solid or liquid iron. The diminution in the carbon con- 
tent, frequently observed after ignition in nitrogen, becomes pro- 
gressively smaller as greater care is taken to free the nitrogen from 
oxygen and gases containing oxygen. H. W. 


Alloys of Iron and Nickel Deposited Electrolytically. 
P. Benvenuti (Atti R. Zst. Veneto Sct., 1916, 76, 453—477).—- 
The author reviews the work of Bruni and Amadori and other ex- 
perimenters in depositing alloys containing nickel and iron, and 
describes his own investigations to discover the best conditions for 
producing the deposit. The composition of the bath and its rela- 
tion to the composition of the alloy deposited is discussed from his 
data. The physical structure of Ni—Fe alloys of different composi- 
tion is shown in photomicrographs. Tables show the atomic % of 
iron varying from 2 to 97, the duration of the electrolysis, the 
weight of the alloy deposited, and the weight and % of the iron 
contained in the deposit. Iron in the alloy was estimated volu- 
metrically by permanganate. The cell was maintained at 25° 
(+0-1°) in a thermostat and platinum electrodes were used. Each 
electrolysis lasted about eight hours. Current was maintained at 
25 milliamp. and the current density at the cathode was 0°5 ampere 
per sq. dm. The two metals may be easily deposited simultaneously. 
An ammonium tartrate bath with less than 73% or more than 75% 
of iron gives deposits containing more and less iron respectively 
than is contained in the solutions. A bath containing 26% of nickel 
and 74% of iron deposits an alloy of the same composition, which is 
that of stable equilibrium at ordinary temperature and pressure, 
and is also that of the eutectic alloy, and that of the solid saturated 
solution, the meteoric mineral tenite, solid solution of iron in 
nickel, and of kamazite, solid solution of nickel in iron. The 
deposits by the current are such as to indicate in the deposits 
the co-existence of two types of saturated solid solution. The 
study of the electrolytic potential supports the hypothesis pro- 
posed above. The micrographic study of the deposits furnishes 
evidence of the presence of two structures in all the alloys, what- 
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ever may be their composition. It is probable that in the course 
of their deposition, the alloys Fe-Ni electrolytically tend, without 
reuniting, towards the state of equilibrium of nickeliferous iron in 
the original meteorites. CHEMICAL ABSTRACTS. 


Meteoric Nickel-Iron and the Polymorphism of Carbon. 
Iron. G. Tammann (Nachr. Ges. Wiss. Géttingen, 1918, 
258—266; from Chem. Zentr., 1919, i, 806—807).—According to 
Osmond and Cortaud (A., 1904, ii, 135), tenite is to be regarded 
as a particular phase, since it is sharply separated from kamacite, 
particularly after being etched. The author, however, is more 
inclined to regard it as a deposit in kamacite rather than to con- 
sider that the substances represent two phases in equilibrium with 
one another. According to the'recent experiences on the reaction 
limits of chemical agents on mixed crystals, two portions of a con- 
glomerate which show widely differing behaviour towards reagents 
are not necessarily to be regarded as distinct phases. The deter- 
mination of limits of action in technical nickel-iron is rendered 
impossible by the presence of oxygen. It appears questionable 
whether tenite itself is homogeneous. If the iatter is not regarded 
as a separate phase, there is no difficulty in interpreting the meteoric 
structure on the,basis of the known equilibrium diagrams of nickel 
steels, and the meteoric structure may be assumed to be due to the 
crystallisation of the respective molten masses. In this case there 
must not be expected the normal, stable distribution of the nickel 
and iron atoms, such as occurs in the space lattice of technically 
homogenised nickel irons, but a different, unstable arrangement. 
The structure of meteoric iron shows the manner in which the distri- 
bution of both kinds of atoms in kamacite differs from the normal. 
The atoms of the meteorite, like those of technical nickel-iron, prob- 
ably occupy the points of a 14-point space lattice, the element of 
which is the cube with atoms at the corners and in the middle of 
the sides ; the latter occupy the corners of an inscribed octahedron. 
The difference between kamacite and technical nickel-iron may be 
explained by assuming that, in the former, the lattice perpendicu- 
lars parallel to the edges of the octahedron are occupied by an 
abnormal number of nickel atoms. It is admitted that a form 
which is unstable when heated may be permanent when it has 
separated from the molten state. According to the author, there- 
fore, kamacite is a mixed crystal in which the distribution of the 
nickel and iron atoms is not normal, but of lower symmetry, similar 
to the mixed crystals with double refraction. The tenite leaflets 
are layers orientated on the octahedral planes, whilst plessite 
represents portions richer in layers. Unstable forms, which are 
probably to be regarded as space lattice isomerides, are also found 
in carbon steels. H. W. 


Monoclinic Double Selenates of the Cobalt Group. 
A, E. H. Turron (Proc. Roy. Soc., 1919, [A], 96, 156—184). 
—Continuing the crystallographic investigation of the salts 
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of the series R,M(SeQ,).,6ti,0, the author now reports the 
results of the examination of the four salts in which M is cobalt 
and & is potassium, rubidium, cesium, and ammonium. As in the 
case of the corresponding double terrous selenates (this vol., ii, 346), 
ali four salts crystallise in the holohedral class of the monociinic 
system and are isomorphous with the other members of the series. 
‘Lhe relations between the four salts correspond exactly with those 
found in the case of the salts of the ferrous group. 

Potassium cobalt selenate, K,Co(SeQ,).,611,0, a:b:¢=0°7522: 
1:0°5062, B=104°17/, Di’ 2°530, M.V. 2U3°6. 

Rubidium cobalt selenate, Rb,Co(SeO,)2,6H,0, a:b:e=0°7427: 
1:0°5019, B=105°14’, Di’ 2°83/, M.V. 218°49. 

Cesium cobait selenate, Cs,Co(SeO,),,6H,O, a:b :¢=0°7310:1: 
0°4989, B=106°18’, Di’ 3°094, M.V. 230°73. 

Ammoniuia cobalt selenate, hae a a:b:e= 
0°7449:1:0°5031, B=106°23’, D? 2°228, M.V. 

Comparing the molecular volumes of Preothlieay double sulphates 
and selenates of the different groups which have been investigated, 
it is seen that the replacement of one atom of sulphur by one ot 
selenium increases the molecular volume by a quantity varying only 
between the limits 6°0 to 6°8 units. In the simple alkali sulphates 
and selenates the increase is 6°5 to 6°8 units per atom substituted. 


The optical constants of the salts have been accurately determined. 
E. H. R. 


Action of Oxygen on the Precipitation of Metals irom 
Cyanide Solutious. ULiver P. Waris (Chem. let. Lng. 1918, 
ly, 652—603; trom Chem. Zentr., 1919, i, 811).—According to 
Crowe (Chem. Met. Hng., 1915, 19, 283), the precipitation of gold 
is caused by hydrogen liberated by the zinc, so that removal of dis- 
solved air irom the cyanide solution acts favourably, since it pre- 
vents the loss of reducing agent by oxidation. ‘he author, on the 
other hand, is of opinion that the gold is directly precipitated from 
its solutaons by zinc in the same manner as is copper irom copper 
sulphate solution. The solution of zinc in sodium cyanide only 
ditiers from its solution in copper sulphate in that hydrogen 1s 
liberated in place of copper. ‘Lhe presence of oxygen is necessary 
for the rapid solution ot zinc or other metals in cyanide solutions, 
whilst it has no influence on the solution of zinc in copper sulphate. 
Two simultaneous actions occur when zinc is placed in a dilute 
solution of cyanide containing gold. A portion of the zinc is 
dissolved by the double cyanide with precipitation of gold, whilst 
another portion is dissolved by the sodium cyanide with evolution 
of hydrogen; only the former action is useful in the separation of 
gold. For every gram of hydrogen evolved, 32°5 grams of zinc are 
dissolved without precipitation of gold, whilst, also, the excess of 
cyanide with which the zinc reacts is not profitably utilised. This 
undesired solution of zinc is limited by the content of oxygen or 
air, which oxidises the polarising deposit of hydrogen. Not only 
does dissolved air cause a loss of zinc, but it also diminishes the 
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yield by expediting the resolution of the precipitated gold in the 
same manner as it promotes the solution of metals in the treatment 
of ores. with cyanide solutions. H. W. 


Mineralogical Chemistry. 


Theory of Magmatic Mineral-forming Agents. Jonann 
JaKxos (Zeitsch. anorg. Chem., 1919, 106, 229—267).—An important 
part in mineral and rock formation has undoubtedly been played 
by the gaseous and more or less easily volatile substances present in 
the magma. Among these mineral-forming agents water is by far 
the most important; other agents discussed include hydrogen sul- 
phide, hydrogen fluoride, the oxides of carbon, sulphur dioxide, 
titanium dioxide, and a number of the less common metallic and 
non-metallic oxides. A precise definition of a mineral-forming 
agent cannot be given, but it must possess the property of forming 
additive compounds with other substances present in the fluid 
magma. These compounds are supposed to be of the co-ordinated 
type and generally to form mobile, complex ions. Through the 
interaction of these complex ions in the magma the different 
minerals are formed. For the purpose of discussion, the magma is 
considered as a highly concentrated solution of the other constitu- 
ents in the mineral-forming agent; for example, in the case of 
water, as an aqueous solution. Hydrated forms of the different 
oxides present are probably produced, in which the elements can be 
supposed to exert the maximum co-ordinating power, with forma- 
tion of such compounds as [(H,O),Si(OH-OH),|H, and 

[Mg(OH),(OH;),]. ; : 

At the high temperature of the magma, water is comparatively 
highly dissociated, and the hydrogen and hydroxyl ions combine 
with the hydrated compounds to form complex hydrated ions, 
through the interaction of which the different minerals are formed. 
New formulz of the co-ordinated type are suggested for some of the 
complex silicates. The same ideas are applied to the discussion of 
rock metamorphosis. E. H. R. 


Chemistry of Coal. I. Action of Pyridine on the Coal 
Substance. Wititiam A. Bone and Recinatp J. SARJANT 
(Proc. Roy. Soc., 1919, [A], 96, 119—136).—Experiments on the 
solvent action of pyridine on coal have shown that the presence of 
oxygen has an important retarding action, varying with the nature 
of the coal, on the extraction process. This is due to the oxidation 
of the coal substance which may occur before or during the extrac- 
tion. Previous oxygenation of the coal renders it much less suscep- 
tible to the solvent action of pyridine. The presence of water in the 
pyridine also has a retarding influence. To obtain concordant results 
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it is therefore necessary to exclude air, to use carefully dried and 
purified pyridine, and in addition to grind the coal to a standard 
mesh and to have a standard form of extraction apparatus. Such 
an apparatus is described in the present paper. The picolines 
extract about the same amount as pyridine, but, owing to their 
greater instability, they are less suitable as solvents. When the pyr- 
idine extract, which may amount to more than 30% by weight of the 
original coal, is again extracted with chloroform about 50% is dis- 
solved. According to Clarke and Wheeler (T., 1913, 103, 1704), 
the chloroform effects a complete separation of the resinic from the 
cellulosic constituents of the coal, but the analysis of the pyridine— 
chloroform extract does not warrant the view that it represents even 
an approximately pure coal resin. [See also J. Soc. Chem. Ind., 


1919, October. | E. H. R. 


Relations between Tridymite and Cristobalite. C. N. 
Fenner (J. Soc. Glass Tech., 1919, 3, 116—125).—The author dis- 
putes the conclusion of Rees (J. Soc. Glass Tech., 1918, 2, 253), 
Scott (¢bid., 1918, 2, Abs. 169), and Le Chatelier (A., 1917, 11, 97) 
that tridymite is more stable than cristobalite at temperatures 
above 1480°. He cites numerous experiments to the contrary, and 
states that in the course of a long series of experiments, no obvious 
loophole was left by which it was possible to escape the conclusions 
regarding the stability relations which have been drawn. Ai 
temperatures above 1470+10°, quartz, tridymite, and amorphous 
silica have repeatedly and unequivocally been converted into cris- 
tobalite ; between 1470+10° and 870+10°, quartz, cristobalite, and 
amorphous silica have similarly been converted into tridymite; and 
below 870+10° tridymite, cristobalite, and amorphous silica have 
been converted into quartz. These relations have been confirmed 
again and again. Moreover, recent work by Ferguson and Merwin 
(A., 1918, ii, 362) has indicated that the melting point of tridymite 
is considerably lower than that of cristobalite. It follows necessarily 
from this observation that cristobalite is the high-temperature 
form. [See J. Soc. Chem. Ind., 1919, 722a.] A. B. 8. 


Composition of Bornite. Austin F. Rocers (Science, New 
York, 1915, [N.S.], 42, 386—388).—The formula proposed by 
Kraus and Goldsberry (A., 1914, ii, 570; compare Allen, A., 1916, 
ii, 391) is discussed. Fifty-nine published analyses are plotted on 
a triangular diagram; they all fall near the line CuFeS, to Cu,S, 
with the greatest cluster near Cu;FeS,, and lower and upper limits 
near Cu,FeS, and Cu,FeS8,. The most probable explanation of 
the variations in composition of bornite is that of a solid solution 
of Cu,S in Cu,Fe8,, the formula being written as CugFeS,(Cu.S),. 

L. J. 8. 


Scapolite of Gem Quality from the Pegmatites of 
Madagascar. A. Lacroix (Compt. rend., 1919, 169, 261—264).— 
Transparent, yellow scapolite occurs as corroded and striated square 
prisms several cm. in length, together with beryl, euxenite, and 
monazite, in a potash-pegmatite at Tsarasaotra on the Tsibohaina 
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river. D 2°67. Optically uniaxial and negative with slight pleo- 
chroism, w,,=1°5698, «,, =1°5490, w—e=0°0208. It is rather 
harder (H 64) than ordinary scapolite and shows no cleavage, the 
fracture being conchoidal. Estimations of some of the more unusual 
constituents gave (compare this vol., ii, 163): 


CO.. Cl. F. SO,. Sr. FeO. _—‘Fe,0,. 
2°52—2-71 1-59 0-37 nil 0-09 0-90 0-11 


Cut stones resemble certain beryls in appearance and in some of 
their characters; there is, however, a marked difference in the 
strength of the double refraction and in the hardness. L. J. S. 


Analytical Chemistry. 


Normal Temperature for the Standardisation of 
Chemical Apparatus, etc. Water Brock (Chem. Zeit., 1919, 
43, 477—479).—The author discusses the subject regarding the 
temperature at which laboratory apparatus should be standardised, 
and considers that 20° would be more suitable and convenient than 
15°, a temperature now usually taken as the normal in chemistry 
and physics. W. P. S. 


Automatic Apparatus for Gas Analysis. O1or RopHe 
(Svensk. Kem. Tidskr., 1919, 31, 5—14).—The apparatus auto- 
matically estimates and records by means of a kymograph the 
relative amounts of oxygen, carbon dioxide, carbon monoxide, 
hydrogen, methane, or other constituent in a gas. It is constructed 
on the principle of a train of absorption, combustion, and measur- 
ing units without taps. One or more aggregates may be used 
and the flow of gas may be shunted from one to another, depending 
on the constituent considered significant in the control work, for 
example, carbon monoxide or hydrogen in a water-gas plant, carbon 
dioxide or oxygen in a lime or cement kiln, ete. 

CuemicaL ABSTRACTS. 


Gas Burette. Paut Nicorarpor and Gustave Prevor (Ann. 
Falsif., 1919, 12, 140—145).—The apparatus consists of a 
eraduated tube, about 2 cm. in diameter, the upper part of which 
is widened out so as to form a cylinder of about 6 cm. in diameter 
and having a capacity three to four times that of the narrow 
tube; the wide portion of the burette is also graduated. The 
two ends of the burette are provided with taps. The capacity of 
the whole burette may be from 200 to 400 c.c. W. P. §. 


pparatus for the Collection of Gases in Spring 
aters, etc. O. Hacki (Chem. Zeit., 1919, 43, 421—422).— 
A wide-mouthed bottle is closed with a rubber stopper through 
which pass the stem of a funnel and a short length of glass tubing. 
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To collect gases rising from a natural spring, the bottle is filled 
by immersing it in the water, then inverted so that the bubbles 
of gas are collected by the funnel and pass into the bottle, the 
water leaving the latter through the glass tube. When the bottle 
is full of gas, the stopper is removed while the bottle is still 
immersed in the water, and another stopper carrying two tubes 
is inserted ; the outer ends of these tubes are closed by short lengths 
of rubber tubing carrying pinch-cocks. The gases are transferred 
to a Hempel apparatus by means of these tubes. A Bunsen collect- 
ing tube may also be used for the purpose, the end being closed 
with a rubber stopper carrying a funnel and side-tube; the stem 
of the funnel is provided with a length of rubber and glass tubing 
which extends below a constriction in the collecting tube just 
below the stopper. W. P. S. 


The Boiling Point as a Criterion of Purity and a New 
—— for its Determination without Correction for the 

ermometer. TueEopor Paut and Kart Scnantz (Arch. Pharm., 
1919, 2577, 87—-129).—The methods for the determination of the 
boiling point prescribed in the fifth edition of the German 
Pharmacopeia, when required for purposes of identification and 
as a means of controlling purity, have been critically examined. 
The latter method (distillation of a measured volume of the liquid 
under definite conditions) only gives a rough approximation of the 
true b. p., so that the data recorded in the Pharmacopeia do not 
generally coincide with the actual b. p.’s of the respective liquids 
even when these in other respects satisfy the pharmaceutical 
requirements. Further, the influences of variation in the baro- 
metric height and of the projecting thread of the thermometer are 
not taken into consideration. 

The influence of common impurities on the b. p.’s of pharma- 
ceutical preparations has been investigated. Addition of water 
lowers the b. v. of ethvl ether until it is present to the extent of 
1°3%, after which no further depression occurs; ethyl alcohol, on 
the other hand, raises the b. p. of ethyl ether, and a specimen of 
the latter containing 1°15% of ethyl alcohol and 1°8% of water 
(by weight) has the same b. p. as pure ethvl ether. The depression 
of the b. p. of chloroform by addition of ethyl alcohol has been 
further studied; water produces a similar effect, but the quanti- 
tative relationships could not be studied bv reason of peculiar 
condensation phenomena. The b. p. of ethyl bromide is depressed 
by the presence of ethyl alcohol or water, the effect of which when 
simultaneously present is additive. The presence of benzoic acid 
elevates the b. p. of benzaldehyde. 

The boiling points for different barometric pressures, calculated 
according to the formula ¢=f,—(t,+ 273) .¢. (760-4), agree satis- 
factorily with the observed values. 

A new apparatus is described which allows the determination of 
the boiling point of a liquid at constant composition and during 
fractional distillation. The vessel consists of a stout-walled test- 
tube about 18 cm. high and 20 mm. internal diameter which con- 
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tains a layer, 3 cm. high, of beads. So much liquid (about 15 c.c.) 
is used that its surface is about 3°5 cm. above the beads. A 
column is attached to the test-tube consisting of a vapour tube 
(23 cm.x11 mm.) which is surrounded by a vapour jacket 
(20—22 cm.x20 mm.), in which the thermometer is supported. 
The jacket and tube are sealed together about 14 cm. above the 
lower end of the tube. Immediately above the junction, a side- 
tube, which can be connected with a condenser, and a small bent 
tube, which is also sealed in to the Jower portion of the vapour 
jacket and permits the condensed liquid to return to the still, are 
attached. The vessel is placed in the middle of an asbestos sheet 
in which a hole, 2 cm. in diameter, has heen cut, the opening being 
closed from below by copper gauze. The asbestos sheet must be 
sufficiently large to prevent the radiant heat from the burner 
from affecting the thermometer. For liquids which boil above 
100°, it is advisable to protect the boiling tube with an air-jacket. 
The thermometer is inserted in such a manner that the thread is 
completely surrounded by the vapour. The height of the flame is 
so adjusted that the liquid just boils vigorously. The b. p. is read 
when the thermometer does not show a variation greater than 
one-tenth of a degree during three minutes. By rotating the 
condenser throuch 180°. the apparatus may be used either for 
refluxine or for distillation. H. W. 


Substitute for Hydrogen Sulphide Water. Bayer (Pharm. 


Post, 1918, 354: Schwetz. Amnoth. Ztq., 1919. 57, 140).—Ten 
erams of sodivm sulphide are dissolved in 50 c.c. of water +50 c.c. 


of glycerol. No special apparatus is required. 
CremtcaL ABSTRACTS. 


Stabilising Normal Alkali Solution. Wiunkier (Pharm. 
Post, 1918, 354; Schweiz. Apoth. Ztg., 1919, 57, 140).—The 
absorption of carbon dioxide by N-alkali may be reduced to a 
minimum by replacing 30% of the water used by 30% of glycerol. 
This also prevents the sticking of glass stoppers. 

CuemicaL ABSTRACTS. 

Conditions for Obtaining Pure Sodium Carbonate 
for Standardising Acid and Applicability of Crystallised 
Oxalic Acid in place of the Anhydrous Acid as a Titration 
Standard. Herrmann Kunz-Kravse and Rupotr Ricuter (Arch. 
Pharm., 1917, 255, 540—549).—If stirred with a platinum wire, 
sodium hydrogen carbonate is converted quantitatively into sodium 
carbonate at 250°. Microcrystalline oxalic acid (+2H,O) may 
be used for the direct preparation of standard acid; its solutions 
keep their titre if protected from the light. [See J. Soc. Chem. 
Ind., 1919, October.] , ie 

Liquid Ammonia-Sodium Method for [Estimating 
Halogens in Organic Compounds, the Formation of Cyanide 
and the Method of Removing [it] from the Solution. 
Cuartes Wituiam Crirrorp (J. Amer. Chem. Soc., 1919, 41, 
1051—1060).—This method of estimating halogens in organic com- 
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pounds, due to Chablay (A., 1914, i, 918), consists in adding liquid 
ammonia to a small quantity of the substance in a Dewar vessel, 
and then metallic sodium until a permanent blue colour is pro- 
duced. The halogen is thereby converted into the sodium haloid. 
The excess of ammonia is allowed to evaporate, and the excess of 
sodium is removed by treatment with alcohol. The residue is dis- 
solved in water acidified with nitric acid, treated with excess of 
standard silver nitrate, and the excess of silver titrated with sodium 
thiocyanate. This reaction has been investigated as to its trust- 
worthiness. It is found that in many cases cyanide is also formed, 
and consequently the procedure as outlined above cannot, in many 
eases, be carried out without the possibility of error. On acidify- 
ing, only a portion of the hydrocyanic acid which may have been 
formed is expelled. At best, the decomposition of silver cyanide 
and elimination of cyanide by boiling in diluted nitric acid are 
only approximately quantitative. The percentage of cyanide 
formed is not a constant for each substance under the conditions 
of analysis. Treatment with sodium in liquid ammonia completely 
removes any halogen present in organic compounds, and the result- 
ing haloid is separated quantitatively from any cyanide present 
by acidifying the solution with acetic acid and boiling. J. F. 8S. 


Adaptation of the Mohr Volumetric Method to the 
General Estimation of Chlorine. Lester Yopsur (J. Ind. 
Eng. Chem., 1919, 11, 755).—The following procedure is recom- 
mended for the estimation of chlorine in organic substances. A 
suitable quantity of the sample is treated with 5 c.c. of 30% calcium 
acetate solution and sufficient water to form a moist mass, the 
mixture is evaporated to dryness, and incinerated below 450°. 
The cooled residue is moistened with a few c.c. of 10% ferric acetate 
solution, again dried, and ignited below 450°. The residue is dis- 
solved in water, the solution filtered, the filter washed with hot 
water, the filtrate evaporated to dryness, and this residue dis- 
solved in a small quantity of water. After the addition of a few 
drops of potassium chromate solution, the chloride is titrated with 
standardised silver nitrate solution. The calcium acetate fixes free 
chlorine, precipitates carbonates, and neutralises the filtrate; the 
ferric acetate precipitates phosphates, and the excess is converted 
into insoluble ferric oxide during the ignition. Ww. P. 8. 


Simplification of Kjeldahl’s Method in Clinical Chemistry. 
E. Prrrarexxi (Riv. crit. clin. med., 1919; from J. Pharm. Chim., 
1919, [vii], 20, 32—34).—To estimate nitrogen in urine, 1 c.c. of 
a 10% solution of the sample is digested with 2 c.c. of sulphuric 
acid and one drop of phenol, a small quantity of potassium per- 
sulphate being added towards the end of the reaction. The mix- 
ture is then neutralised, treated with 10 c.c. of a mixture of 
three volumes of saturated sodium hydrogen carbonate solution 
and one volume of saturated mercuric chloride solution, the whole 
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diluted to 250 c.c., and the turbidity compared with that obtained 
with a known quantity of ammonia. W.P.S8. 


Systematic Procedure for the Detection of Acids of 
Group I. Lovis J. Currman and Davip Harr (Chem. News, 
1919, 119, 25—29, 37—-40).—A scheme is proposed by means of 
which the acids of group I may be systematically detected and the 
relative amounts approximately estimated. The chief steps in 
the scheme are (a) a preliminary precipitation of all the acids of 
group I with a mixture of barium and calcium chlorides, (5) treat- 
ment of the precipitate with hydrochloric acid to dissolve all but 
the sulphate, (c) oxidation with hydrogen peroxide to convert 
sulphite into sulphate and precivitation of the latter with barium 
chloride, (¢) removal of barium from the solution with ammonium 
sulphate, (e) separation of fluoride. arsenate, and phosphate from 
borate and tartrate in alkaline solution in the presence of sufficient 
ammonium salts, (f) removal of oxalate and fluoride from arsenate 
and phosphate in an acetic acid solution containing an excess of 
ealeium ions, (7) reduction of arsenate to arsenite with sulphur 
dioxide and separation from phosphate by hydrogen sulphide in 
hydrochlorie acid solution, (h) separate tests for carbonates and 
chromates, and (7) separate tests for the determination of the state 
of oxidation of the arsenic. Very full details of the effect of the 
various acids on one another in the several stages of the senaration 
are given, and by means of these the method is shown to be trust- 
worthy. J. F. 8. 


Influence of Temporary Hardness on the Estimation of 
Chlorides in Water. W. Hersic (Zeitsch. angew. Chem., 1919, 
32. 216).—The temporarv hardness of water is without influence 
on the estimation of chlorides bv Mohr’s method, and consequently 
the procedure adopted by Lombard (A., 1913, ii, 1068) is un- 
necessary. W. P. S. 


Rapid Estimation of Nitric Acid. Lucisx Mave (L’Ind. 
chimique, 1918, 8, 255—256; from Chem. Zentr., 1919, ii, 720). 
—When nitric acid is added to a solution of ferrous sulphate 
acidified with sulphuric acid, oxidation of a portion of the salt 
occurs, accompanied by formation of nitric oxide, which yields the 
intensely brown additive compound with the excess of ferrous 
sulphate; on further addition of nitric acid, the colour disappears 
as soon as the ferrous sulphate is completely oxidised: 6FeSO, + 
3H,SO, + 2HNO,.=3Fe.(SO,),+ 2NO+4H,0O. The discharge of 
the colour is sufficiently sharp for the process to be applied to the 
volumetric estimation of nitric acid. The solution of ferrous 
sulphate contains 66°66 grams FeSO,,7H.O per litre, and is 
standardised by permanganate; 10 c.c. of this solution are heated 
with 50 ¢.c. of sulphuric acid (60—66 Bé.) and titrated with the 
nitric acid under investigation until decolorised. H. W. 


SS 


ii. 426 ABSTRACTS OF CHEMICAL PAPERS. 


Estimation of Phosphoric Acid as Magnesium Pyro. 
phosphate. D. Batarerr (Zeitsch. anorg. Chem. 1919, 106, 
268—280).—In the estimation of phosphoric acid by the double pre- 
cipitation method, although trustworthy results are obtained, the 
ignited precipitate is not pure, but contains excess of magnesium 
and too little phosphoric acid (A., 1918, ii, 406). Neubauer’s 
method for the estimation of magnesium, in which a solution of 
phosphoric acid is added to the magnesium solution, gives high 
results when the ammonia is added quickly for the second precipi- 
tation, but when the ammonia is added slowly the results approxi- 
mate to those obtained by Schmitz’s method (/oc. cit.). The use of 
an alkali phosphate in place of phosphoric acid causes the results 
to be high on account of the precipitation of alkali magnesium 
phosphate. 

Further experiments on Schmitz’s method for phosphoric acid 
have been made. In this method excess of magnesium chloride is 
added to the phosphate solution, together with a quantity of am- 
monium chloride. Sufficient ammonia is then added to the hot 
solution to cause precipitation as the solution cools. Although this 
method gives consistent results with widely varying conditions of 
concentration and proportions of the reacting substances, the condi- 
tions for obtaining a pure precipitate of magnesium ammonium 
phosphate are very circumscribed. More concentrated solutions 
give purer products, and the purity is increased by diminishing as 
far as possible the quantity of ammonia used. High results are 
obtained if too little ammonium chloride is used and the solution 
is not stirred during the precipitation of the magnesium ammonium 
phosphate. 

With regard to the nature of the impurity accompanying the pre 
cipitate, the conditions favouring an impure precipitate are those 
which would be expected to favour the formation of the compounds 
Me/(NH,).PO,], and Mg,(PO,).. The former salt, however, should 
give, on ignition, magnesium metaphosphate, insoluble in hydro 
chloric acid, but it is found that the precipitate obtained by 
Schmitz’s method is completely soluble, although precipitates 
formed in the cold contain much metaphosphate (A., 1918, ii, 332). 
Possibly a second form of metaphosphate exists, soluble in hydro- 
chloric acid, or it may he that other complex compounds are pre- 
cipitated instead of the above diphosphate. There are grounds for 
supposing that magnesium ammonium phosphate when ignited 
undergoes secondary decompositions which have a connexion with 
the incandescence and blackening which sometimes occur on ign 
tion (compare A., 1917, ii, 90). All experiments on this pheno 
menon appear to have been made with samples of magnesium 
ammonium phosphate of doubtful purity, and it is impossible yet 
to come to any satisfactory conclusions. E. H. R. 


Modified Method of Estimating Arsenic as Ammonium 
Magnesium Arsenate. 0. Barmy (J. Pharm. Chim., 1919, [vii} 


20, 55—58).—The ammonium magnesium arsenate precipitate, 


obtained in the usual way, is washed with dilute ammonia, thet 
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with alcohol to remove free ammonia, and titrated with W/2-acid, 
using methyl-orange as indicator. Each c.c. of V/2-acid is equiva- 
lent to 0°01875 gram of arsenic. W. P. 8S. 


Iodometric Estimation of Arsenic Acid. I. M. Kouruorr 
(Pharm. Weekblad, 1919, 56, 1322—1326).—The reaction As,O, + 
4HI — As,O,+21,+2H,O proceeds from left to right only in 
strongly acid solution. Accurate titration results are obtained for 
arsenate concentrations of V/5 to WV/10 with a minimum con- 
centration of hydrochloric acid of 4N in the mixture. For more 
dilute arsenate solutions (V/50), a minimum hydrochloric acid 
concentration of 4°5N is required. After addition of the iodide 
and the acid to the arsenate solution, five minutes must elapse 


. before titration with thiosulphate. 


Molybdate, tungstate, vanadate, manganous, ferrous, uranyl, 


and chromic ions appear to have no catalytic effect on the reaction. 
W. S. M. 


Estimation of Free Alkali or Alkali Carbonate Alone or 
in the Presence of Alkali Hypochlorite. W. Mestrezar 
(J. Pharm. Chim., 1919, [vii], 20, 9—14. Compare this vol., 
ii, 79).—Alkali hypochlorite solution, containing no free alkali 
hydroxide or carbonate, is neutral towards reagents after the hypo- 
chloride has been decomposed by thiosulphate. Free alkali or alkali 
carbonate 1n such solution can, therefore, be titrated; alkali car- 
bonates, in the cold and in concentration not exceeding W/80, are 
alkaline towards phenolphthalein. but the alkalinity disappears 
when the titration has proceeded to the formation of alkali 
hydrogen carbonate. W. P. S. 


Estimation of Free Alkali Hydroxide and Carbonate in 
Alkali Hynochlorite Solution. Puarieertr (J. Pharm. Chim., 
1919, [vii]. 20, 52—55. Compare this vol., ii, 79)—A reply to 
Mestrezat (preceding abstract). The author maintains the trust- 
worthiness of the iodo-acidimetric method. Ww. & 


Estimation of Very Small Amounts of Calcium, 
Magnesium. and Phosphorus in Animal Substances. L. 
Drenes (Biochem. Zeitsch., 1919, 95, 131—145).—The methods 
described are essentially those usually emploved, namely, the esti- 
mation of calcium as oxalate by titration with permanganate, the 
estimation of magnesium by the determination of the phosphorus 
present in the precipitated magnesium ammonium phosphate, and 
the estimation of phosphorus by titration of the precipitated am- 
monium phosphomolybdate with standard alkali. The technique 
of the methods has been suitably modified for the maninvulation of 
very small quantities. J. C. D. 


Estimation of Zinc and Calcium in the Presence of Lead. 
Ernest Nyman (Chem. News, 1919, 119. 75—-76).—Zine and cal- 
cium may be estimated in the presence of lead, in such mixtures 
as are frequently found in pigments, by the following method. An 
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acid solution of the salts is treated with ammonia until strongly 
alkaline and then acidified with acetic acid. Should a precipitate 
be formed it is dissolved by the addition of a few grams of am. 
monium acetate. When a clear solution is obtained the solution js 
made slightly alkaline with ammonia and titrated at 70—80° with 
standard potassium ferrocyanide solution, using an acid solution 
of uranyl acetate as external indicator. In this way the zinc may 
be accurately estimated. To estimate the calcium a faintly alkaline 
solution is prepared as described above, and the calcium precipi- 
tated by the addition of an excess of ammonium oxalate. J. F. §. 


Alkalimetric Estimation of Small Amounts of Magnesium. 
P. L. Hrsparp (J. Ind. Eng. Chem., 1919, 11, 753—754).—A 
method described previously by Bruckmiller (A., 1917, ii, 271) for. 
the titration of ammonium magnesium phosphate is modjfied by the 
author in order to render it applicable to the estimation of small 
amounts of magnesium (5 mg., or less) such as are found in soil 
extracts. The principal modifications introduced are the use of a 
Gooch crucible for filtration, whereby the precipitate may be washed 
with the least possible quantity of solution, washing the precipitate 
with alcohol and then with a cold saturated ammonium magnesium 
phosphate solution, and the use of methyl-red as indicator in the 
titration. W. P.S. 


A Colour Reaction which may be Used for the 
Detection of Mercury in Mercury Compounds. Arravr 
ApeLMANN (Pharm. Zentr.-h., 1919, 60, 247—248).—The following 
reaction is given by mercury salts and even by organic mercury 
compounds in which the mercury does not react with hydrogen 
sulphide. A solution or suspension of the mercury compound is 
treated with a drop of dilute nitric acid and a moderate quantity 
of ferrous sulphate solution, and concentrated sulphuric acid is 
added so as to form a layer under the mixture; a reddish-violet ring 
is formed at once at the junction of the two liquids. After some 
time the usual brown ring (nitric acid reaction) appears above the 
violet ring. WwW. P.S 


Volumetric Estimation of Mercury Salts and the 
Estimation of Mercury in Mercury Chloride Compresses. 
F. Urz (Pharm. Zentr.-h., 1919, 60, 301—302).—A _ method 
described recently by Adanti (A., 1916, ii, 579) was proposed 
originally by Rupp (A., 1905, ii, 484; 1906, ii, 902), and applied 
by Utz (A., 1907, ii, 400). W. P. §S. 


Estimation of Iron in Iron Ores by means of Per- 
manganate. L. Branpt (Chem. Zeit., 1919, 43, 394—397).— 
The influence of colloidal silica on the titration of ferrous salts 
with permanganate (compare Schwartz and Rolfes, this vol., ii, 170) 
in hydrochloric acid solution is not due to its inhibiting action on 
the reaction between hydrochloric acid and permanganate, since the 
same effect is noticed in sulphuric acid solutions. The decrea 
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amount of permanganate required for the titration in the presence 
of colloidal silica appears to be due to dissolved and atmospheric 
oxygen, the silica acting as a catalyst in the oxygen-ferrous salt— 
permanganate reaction. Silica has no influence on the reaction 
between oxygen and ferrous salts in the absence of permanganate. 


Pr. &, 


Analysis of Steel. A.-Travers (Ann. Chim., 1919, [ix], 11, 
17—128. Compare this vol., ii, 81, 300).—An exhaustive résumé 
of methods for the estimation of the usual constituents of steels; 
the original should be consulted for the many methods which are 
given in detail. [See, further, J. Soc. Chem. Ind., 724a.] 

W. P.S. 


Estimation of Iron, Zinc, Copper, and Aluminium in 
Aluminium Alloys. Paut Hotmsun (Tidskr, Kemi. Farm. Ter., 
1919, 16, 62——63).—The separation of copper, iron, aluminium, and 
zinc is effected by treating the sample with 30% sodium hydroxide 
solution, using 50 c.c. for a 3-gram sample. When the aluminium 
and zine are in solution, water is added, and the residue of iron 
and copper removed by filtration. Aluminium is separated from 
zinc and iron from copper by adding ammonia to the acid solu- 
tions of these two pairs, and the four metals are estimated by well- 
known methods. CHEMICAL ABSTRACTS. 


Electrolytic Estimation of Nickel and Cobalt. Moroox1 
Marsur and Tapasu Nakazawa (/. Tokyo Chem. Soc., 1919, 40, 
339—349).—Nickel and cobalt can be precipitated quantitatively 
from their dimethylglyoxime salts by electrolysis. The following 
modification is therefore substituted for the usual method. To the 
mixture of nickel and cobalt, sodium acetate and an excess of 
dimethylglyoxime (0°2 gram) are added until the precipitation of 
nickel is complete. The precipitate is washed, dissolved in sodium 
hydroxide (4°8 grams), and estimated by electrolysis. To the 
filtrate is added sodium hydroxide, and the cobalt estimated 
similarly. When the amount of nickel exceeds 0-058 gram in 
100 ¢.c., an addition at the positive pole of a few drops of a 
mixture containing 5 c.c. of glycerol, 45 c.c. of alcohol, and 
50 e.c. of water is necessary in order to prevent deposition of 
the oxide at the pole. When cobalt is present in a high concen- 
tration, the similar oxide deposit can be prevented if aqueous 
ammonia (50 ¢.c.) containing 2 grams of ammonium sulphate, to 
increase the conductivity, is substituted for sodium hydroxide. 
From a mixture containing 0-0102 gram of nickel and 0-1836 gram 
of cobalt made up to 100 c.c., using 3-2 volts for nickel, 3°8 volts 
for cobalt, with one ampere current, were obtained 0°0100 gram of 
nickel after 2°5 hours and 0°1834 gram of cobalt after 3-3 hours at 
the ordinary temperature. The temperature should always be kept 
under 50°, otherwise the positive pole will be coated with the oxide. 

CHEmMiIcaL ABSTRACTS. 
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Analysis of Alloys of Tin. Arcuisatp Craic (J. Ind. Eng, 
Chem., 1919, 11, 750—753).—A discussion of the conditions 
giving the most trustworthy results in the analysis of tin alloys 
by the nitric acid separation method ; the processes for the various 


separations and purification of the precipitates, etc., are given in 
detail. W. P.S.: 


Separation of Tin, Antimony, and Arsenic by Plato's 
Method. Witty Harrmann (Zerisch. anal. Chem., 1919, 58, 
148—156).—Modifications of this method (A., 1910, ii, 903) are 
described. After antimony and arsenic have been distilled, as in 
the original method, the residue is treated with a mixture of 
hydrobromic and hydrochloric acids, and the tin distilled at 130° 
to 140° in a current of carbon dioxide. Arsenic is separated by 
treating the distillate, in the cold, with hydrogen sulphide; the 
arsenic trisulphide is collected on a filter, and the antimony is 
also precipitated as sulphide after the filtrate has been neutralised 
with ammonia. W. P.S. 


Estimation of Cerium in the Presence of other Rare 
Earths by Precipitation as Ceric Iodate. Paut H. M.-P. 
Brinton and C. James (/. Amer. Chem. Soc., 1919, 41, 
1080—1085).—Solutions containing rare earth nitrates (thorium 
having been removed) may be quantitatively analysed for cerium 


as follows: the solution is treated with half its volume of nitric 
acid; the whole solution at this stage should not be more than 
75 ¢.c., and the amount of cerium oxide should not exceed 0°15 
gram; 0-5 gram of potassium bromate is added, and when it has 
dissolved ten to fifteen times the theoretical quantity of potassium, 
iodate is added in nitric acid solution (100 grams iodate, 333 grams 
acid) with constant stirring. The ceric iodate is allowed to settle 
and filtered on a paper of close texture. After draining, the pre- 
cipitate is washed back into the beaker by means of a solution 
containing 8 grams of potassium iodate and 50 c.c. of nitric acid 
per litre. The precipitate is well mixed with the washing solu- 
tion and brought back on to the same filter paper. It is then 
rinsed back into the beaker with hot water, heated to boiling, and 
treated drop by drop with nitric acid until it is entirely dissolved. 
To this solution, 0°25 gram of potassium bromate and as much 
iodate as was previously used are added. The precipitate is 
allowed to settle and then filtered through the same filter paper, 
and washed once with the washing solution. It is brought back 
into the beaker, well stirred, and again filtered and washed with 
three small portious of the washing solution. The filter paper 
and precipitate are now dropped into the original beaker, and 
5—8 grams of oxalic acid and 50 c.c. of water are added. The 
beaker is covered and gently heated, and then boiled until iodine 
is no longer expelled. The precipitate is kept several hours, 
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filtered, washed, dried, and ignited to oxide, which is weighed. 
This method is trustworthy even in the presence of large quanti- 
ties of the other rare earths. J. F. 8. 


Electrometric Titration of Vanadium. Selective Oxida- 
tion ot Vanady! Salts im Presence or: Chromic Saits. G. L. 
Ketiey, J. A. Wivey, R. T. Bonn, and W. C. Wricut (J. ind. 
Eng. Uhem., 1919, 11, 632—634).—For the estimation of small 
quantities of vanadium in steel by the method of electrometric 
utration (A., 1917, ii, 512), the sample is dissolved in sulphuric 
acid and the vanadium oxidised by boiling with nitric acid under 
specified conditions. This oxidises vanadyl compounds to the 
extent of about 99% without oxidising chromic compounds. The 
liquid is then cooled and titrated by the electrometric method with 
ferrous ammonium sulphate which has been standardised against 
potassium dichromate solution. A correction is subsequently made 
for the 1% of unoxidised vanadium. In estimating chromium in 
chrome—vanadium steels, the solution, obtained as described, is 
oxidised with nitric acid, and then treated with silver nitrate solu- 
tion and ammonium persulphate solution, boiled to decompose the 
excess of persulphate, acidified with hydrochloric acid, boiled and 
cooled, and the chromium and vanadium titrated together. The 
vanadium end-point is that previously described (loc. cit.). The 
result for vanadium is expressed in its equivalent of chromium and 
deducted from the total dichromate solution used in the titration 
of the chromium and vanadium. [See also J. Soc. Chem. Ind., 
1919, 583a.] C. A. M. 


Microchemical Reaction of Various Bismuth Compounds. 
G. Dentcks (Bull. Soc. pharm. Bordeauz, 1919; from Ann. Chim. 
anal., 1919, [ii], 1, 213—214).—A drop of dilute hydrochloric acid 
and a drop of 5% hexamethylenetetramine solution are mixed on a 
microscope slide, and a drop of a bismuth solution or a small 
particle of an insoluble bismuth compound is brought into contact 
with the mixture. On examining the preparation under the 
microscope (a cover-glass is not used), characteristic crystals are 
observed, mainly at the point of contact. The crystals are colour- 
less and have the form of hexahedra, hexagonal plates, dodeca- 
hedra, or rhombic octahedra. The crystals may be obtained from 
practically all bismuth compounds. W. P.S. 


Electroanalysis of Bismuth and its Ores. Manzo Nakao 
(J. Pharm. Soc. Japan, 1919, No. 446, 275—307).—The form- 
ation of spongy and loose granular precipitates at the negative 
pole is one of the sources of error and difficulties in the electro- 
analysis of bismuth. Sand’s method, although it prevents the 
formation of the spongy deposit, does not produce sufficiently per- 
manent precipitates that will not easily peel off on drying. The 


li. 432 ABSTRACTS OF CHEMICAL PAPERS. 


author modiiies the methods used by Sand and Fischer by pro 
posing the use of a very small amount of colloidal substances. An 
addition of 1 mg. of gum arabic to 100 c.c. of the solution not only 
produces a more permanent precipitate of bismuth, but also gives 
a quantitative yield in ten minutes. In separating bismuth trom 
copper, the formaldehyde used by Sand to prevent the formation 
of bismuth oxide is replaced by borax and hydroxylamine sulphate. 
The best result is obtained by using sodium tartrate 4 grams, 
sodium hydroxide 4 grams, potassium cyanate 3-5 grams, hydroxyl- 
amine 0°5—1 gram, borax 2—1 grams, made up to 120 c.c., stirring 
at the rate of 1200 revolutions per minute at 65° for twenty 
minutes, employing 0:-4—0-2 ampere, and maintaining 1-2—1-7 volts 
at the poles. Under this condition, 0°3131 gram out of 0°3130 of 
bismuth is obtained in the separation from 0°3 gram of copper. 
In estimating bismuth in bismuth ores, after removing tin and 
lead, instead of using hydrogen sulphide, ammonia and ammonium 
chloride are employed, the mass is dissolved in as little nitric acid 
as possible, and 4 grams of tartrate, 2 grams of sodium hydroxide, 
5 grams of potassium cyanate, and 1 gram of hydroxylamine are 
added, the volume being made up to 120 c.c., and a current of 
1-2 volts used. When the voltage exceeds 1°2, the current is 
changed to 0°1 ampere; above 1°8 volts, 2 amperes, and finally 
0°5 ampere, of current are used for thirty-five minutes (70—80°), 
stirring at the rate of 1000 revolutions per minute. 
CHEmIcat ABSTRACTS. 


Estimation of the Inorganic Constituents of Blood and 
other Physiological Material. Isipor Greenwatp (J. Biol. 
Chem., 1919, 38, 439—440).—-Proteins and fats are removed from 
the blood by precipitation with picric acid. The oxidation of the 
filtrate for the purpose of estimating the inorganic constituents is 
then an easy matter. J.C. D. 


Use of the Critical Temperature of Solution in Aniline 
in the Summary Analysis of a Petroleum. G. CHAvaNnneE 
and L. J. Simon (Compt. rend., 1919, 169, 70—73).—By summary 
analysis, the authors mean a determination of the percentage of 
aromatic hydrocarbons (Ar), saturated cyclic hydrocarbons (C), 
and acyclic hydrocarbons (Ac) present in the petroleum. The 
critical temperatures of solution of the petroleum in aniline are deter- 
mined before and after its treatment with a mixture of sulphuric 
and nitric acids to remove the aromatic hydrocarbons, the two 
values obtained being respectively 7, and 7,. Then the respective 
percentages may be calculated from the three formule Ar= 
1:18(7,—7';), C =[72—(T,+0-2)](100—Ar)/(72—39°5), and Ac= 
100—Ar—C. These formule contain all necessary corrections 
except for the presence of ethylenic hydrocarbons. If these are 
present, for 7', must be written 7, + 0°42, where £ is the percentage 
of ethylenic hydrocarbons expressed as amylene. W. G. 
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Critical Temperatures of Solution in Aniline of Mixtures 
of Hydrocarbons. Application to the Analysis of Petroleum. 
G. CuavannE and L. J. Simon (Compt. rend., 1919, 169, 
185—188. Compare preceding abstract).—A mixture of +two 
acyclic hydrocarbons or a mixture of one acyclic and one saturated 
eyelic hydrocarbon obeys the law of additivity in so far as its 
critical temperature of solution in aniline is concerned, but a mix- 
ture of two saturated cyclic hydrocarbons does not obey this law. 
If to a mixture of hydrocarbons, devoid of aromatic hydrocarbons, 
benzene is added to an extent not exceeding 10—15%, then the 
depression of the critical temperature of solution in aniline is pro- 
portional to the percentage of benzene added, the ratio being 
1:1:14. Similarly, for toluene the ratio is 1:1:19 and for xylene 
1:1°24. The above results furnish the basis for the method of 
analysis of petroleum previously outlined (preceding abstract), it 
being necessary first to fractionate the petroleum so that there is 
only one saturated cyclic hydrocarbon in each fraction. W. G. 


The Composition of some _ Asiatic Petroleums. 
G. Cuavanne and L. J. Srmon (Compt. rend., 1919, 169, 
285—288).—Using the analytical method based on the critical 
temperature of solution in aniline, previously described (this vol., 
ii, 267; preceding abstracts), the authors have determined the com- 
position of petroleums coming from Persia, Sumatra, and Borneo. 
The Persian and Sumatran petroleums are particularly rich in 


acyclic hydrocarbons. The Borneo petroleum was fractionated, 
and the different fractions were examined separately. Further 
details are given for the correction necessary in the calculation 
due to the presence of ethylenic hydrocarbons. W. G. 


Estimation of Thiophen. Percy E. Spiermann and §. P. 
Scuorz (J. Soc. Chem. Ind., 1919, 38, 188—189r).—A modified 
basic mercuric sulphate method is recommended for the estimation 
of thiophen in benzene. Two c.c. of the sample are shaken for 
three hours in a closed tube with 20 c.c. of basic mercuric sulphate 
solution (sulphuric acid, 20 c.c.; mercurie oxide, 5 grams; water, 
100 c.c.). The precipitate formed is collected, washed with hot 
water, dried at 110°, and weighed ; its weight multiplied by 0-0757 
gives the amount of thiophen in 2 c.c. of benzene. Another, but 
less convenient, method consists in heating 10 c.c. of the benzene 
at 100° for fifteen minutes with 4 grams of .basic mercuric acetate 
(glacial acetic acid, two parts; mercuric oxide, one part). After 
cooling, the precipitate is collected, washed with water, dried at 
100°, and weighed. In this case, the factor is 0°07516. W.P.S. 


Use of Refraction in Analysis. 0. Fausr (Zeitsch. anal. 
Chem., 1919, 58, 145—-148).—-The refractometer may be used for 
estimating alcohol in mixtures of alcohol and water, provided that 
the amount of alcohol lies between 0 and 40%. The maximum 
refraction is given by alcohol of about 80%, and decreases as the 
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concentration rises or falls, so that between 50 and 100% there are 
always two mixtures having the same refraction. W. P.S. 


Estimation of Ethyl Alcohol in the Presence of Volatile 
Substances, especially Aldehyde and Acetone, and the 
Simultaneous Estimation of the Latter. Kari Horpyer 
(Zeitsch. Nahr. Genussm., 1917, 34, 453—466).—The following 
procedure is recommended for the estimation of ethyl alcohol, acet- 
aldehyde, and acetone in a mixture of the same in aqueous solu- 
tion. Ethyl alcohol and acetaldehyde are oxidised to acetic acid 
by means of chromic acid and sulphuric acid; the unchanged ace- 
tone is then distilled and converted into the ketoxime by treatment 
with hydroxylamine hydrochloride; an equivalent quantity of 
hydrochloric acid is liberated in the reaction, and its titration gives 
the amount of acetone present. Acetaldehyde and acetone are then 
converted into the aldoxime and ketoxime by similarly treating a 
quantity of the original solution with hydroxylamine hydrochloride; 
the difference between the quantity of hydrochloric acid liberated 
in this and in the previous experiment is a measure of the aldehyde 
present. Ethyl alcohol and acetaldehyde are then estimated together 
by oxidation with chromic acid. [See, further, J. Soc. Chem. 
Ind., 1919, 735a.] W. P. 8S. 


Titration of Sugars. E. Rupp and F. Lenmann (Zeitsch. 
Nahr. Genussm., 1919. 37, 162—164).—Further experience confirms 
the trustworthiness of the method described previously by the 
authors (A., 1909. ii, 442). If desired, the sugar solution may be 
mixed with the cold Fehling’s solution and water, and the mixture 
then boiled, etc., as described. (Compare also Frerichs and Mann- 
heim, A., 1917, ii, 393.) W. P.S. 


Influence of Acetone on Bang’s Method of 1914 for the 
Estimation of Sugar. N. O. Eneretor (Svensk Farm. Tidskr. 
1919, 23, 301—308).—The statement has been made by G. Eng- 
strand that acetone reacts with the iodine in the Bang method for 
the estimation of sugar in blood and urine, causing an error in the 
results. The author has made several careful tests, using blood. 
acetone, and f-hydroxybutyric acid. The titrations were not 
affected by these two substances, and the results in using this method 
are trustworthy. CuemicaL ABSTRACTS. 


Estimation of Sugar in Blood. Huen Mactean (Biochem. 
J., 1919, 18, 185—147).—Improvements and simplification of the 
method previously published by the author (A., 1916. i, 613) are 
described. The greater part of the protein is removed by heating 
with an acetic acid—sodium sulphate solution, the remainder being 
removed by a small quantity of dialysed iron. The sugar in an 
aliauot portion of the protein-free filtrate is estimated by boiling 
with an alkaline copper solution containing potassium iodide and 
iodate. Careful reculation of the boiling is necessary to ensure 
accurate results. The solution containing the cuprous oxide in 
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suspension is cooled, treated with a slight excess of hydrochloric 

acid, and the free iodine titrated with sodium thiosulphate. The 

method yields accurate results with as little as 0°2 c.c. of blood. 
J.C. D. 


The Picric Acid Method for the Estimation of Sugar in 
Blood, and a Comparison of this Method with that of 
Maclean. Owen Lampert VauGHAN DE WesseLow (Biochem. J., 
1919, 18, 148—152).—A study of the two methods indicated that 
the results yielded by Benedict’s method were invariably higher 
than those obtained by Maclean’s method (see preceding abstract). 
The possible causes of the discrepancy were considered, and it was 
found that the high figures given by the first-named method appear 
to be chiefly due to the presence of an interfering substance or 
substances, mainly concentrated in the corpuscles, which reacts with 
the picric acid solution at an early stage of the heating. The 
Maclean method is therefore considered to be the more accurate 
one of the two. J.C. D. 


Lewis-Benedict Method of Estimating Blood Sugar. 
Sercrus Morcuiis and H. M. Janr (J. Biol. Chem., 1919, 39, 
119—123).—The presence of creatinine increases the blood sugar 
value as determined by the Lewis-Benedict method, particularly in 
the analysis of pathological bloods when the blood creatinine may 
be high (compare de Wesselow, preceding abstract). J.C. D. 


The Cuprous Chloride-Iodine Method for Reducing 
Sugars Simplified. F. M. Scares (J. Ind. Eng. Chem., 1919, 
11, 747—750. Compare A., 1916, ii, 117; 1917, ii, 276).—Twenty 
cc. of modified Benedict’s solution (copper sulphate, 16°0 grams; 
sodium citrate, 150 grams; anhydrous sodium carbonate, 130 grams ; 
sodium hydrogen carbonate, 10 grams per litre) and 10 c.c. of the 
sugar solution (containing not more than 0°02 gram of dextrose) 
are mixed, heated gradually so as to boil in five minutes, boiled for 
a further three minutes, and cooled rapidly. The solution is acidi- 
fied with 100 c.c. of dilute acetic acid, an excess of iodine solution 
is added, followed by 25 c.c. of dilute hydrochloric acid, and the 
excess of iodine is titrated with thiosulnhate solution after the lapse 
of one minute. The thiosulphate solution may be standardised 
against known amounts of dextrose; the ratio of reducing sugar to 
thiosulphate is constant. W. P.S. 


Studies in Steam Distillation. The Possibilities and 
Limitations of Duclaux’s Method for the Estimation of 
Homologous Acids. H. Droop Ricnmonp (Analyst, 1919, 44, 
255—274. Compare A., 1917, i, 316).—A series of tables is given 
recording the author's: experimental results and showing the 
quantity of each acid distilled for each 10% by volume distilled, the 
tables being divided according to the initial strength of acid. 
Methods of calculation are discussed, and the application of 
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Duclaux’s method in analysis is described; attention is drawn to 
its usefulness in estimating volatile acids, the purity of an acid, 
the quantity of impurity present, etc. w..e. @. 


Estimation of 8-Hydroxybutyric Acid, Acetoacetic Acid, 
and Acetone in Blood. Downatp D. van Styke and Reerarp 
Firz (J. Biol. Chem., 1919, 39, 23).—In the process previously 
described by these authors (A., 1918, ii, 86) it is necessary that the 
precipitate should be filtered soon after the period of boiling is 
ended. J. C. D. 


Detection of Formaldehyde and Hexamethylene- 
tetramine in Urine. F. Urz (Siiddeut. Apoth. Zeit., 59, 
55—56, 64; from Chem. Zentr., 1919, ii, 820—-821).—The author’s 
investigations show that the time within which formaldehyde can 
be detected in the urine after administration of hexamethylene- 
tetramine varies in an extraordinary degree; generally an hour 
elapses before the detection is successful. The most suitable methods 
are those of Lebbin, Salkowski, Jorrisen and Judd, Collins and 
Hanzlik, and, particularly, the phenylhydrazine test described by 
Arnold and Mentzel. When the amount of formaldehyde is very 
small or the urine is deeply coloured, the specimen is conveniently 
treated with phenylhydrazine and potassium ferricyanide and 
shaken with ether; the ethereal solution is agitated with concen- 
trated hydrochloric acid. The red coloration thereby produced 
appears in the acid layer after the two liquids have separated. 

The main portion of hexamethylenetetramine separates as such in 
the urine. Mercuric chloride in the presence of 10% of alcohol is a 
suitable precipitant for hexamethylenetetramine, the mode of opera- 
tion recommended by Schréter being particularly suitable. Pre- 
cipitation by bromine water gives a useful qualitative test for the 
presence of hexamethylenetetramine in urine. Esbach’s method 
cannot be applied to the estimation of albumin in urines which 
contain hexamethylenetetramine; care is also necessary in testing 
such urines for sugar. H. W. 


Titration of p-Aminoazobenzene. F. Neirzen (Chem. Zeit., 
1919, 48, 472)—Trustworthy results may he ohtained by diazotis- 
ing the substance in acid-aleoholic solution. One gram of the 
sample is dissolved in 100 c.c. of alcohol and 5 c.c. of hydrochloric 
acid, D 1°19. and the solution is titrated with standardised nitrite 
solution ; iodide—starch paper is used as an external indicator. 


W. P. 8. 


Applicability of Cuprammonium Sulphate for the Acidi- 
metric Estimation of Alkaloids according to E. Faliéres. 
Hermann Kunz-Kravse and Ruvortr Ricnter (Arch. Pharm. 
1917, 255, 507—513).—The method suggested by Faliéres (A., 
1899, ii, 713) for the acidimetric estimation of alkaloids in their 
pure solutions by means of standard cuprammonium solution yields 
satisfactory results, although the high value of the ratio between 
corresponding volumes of V/10-sulphuric acid and the cuprammon- 
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jum solution detracts from its sensitiveness; the latter is indeed far 
below the sensitiveness of the iodeosin method, which admits of the 
use of V/100-solutions. The Faliéres method cannot be applied to 
the estimation of alkaloids in tinctures, extracts, etc., preliminary 
separation of the alkaloids being necessary if it is to be employed. 
(See J. Soc. Chem, Ind., 1919, 737a.] , ie 


Estimation of Caffeine in Vegetable Material. Frevrnick B. 
Power and Vicror K. Cuesnur (/. Amer. Chem. Soc., 1919, 41, 
1298—1306).—The process for estimating caffeine in tea, described 
in Allen’s “Commercial Organic Analysis,” has been considerably 
modified so as to make it suitable for the analysis of vegetable 
material generally. The new method is as follows. Ten grams 
of the finely ground material are extracted for about eight hours 
with hot alcohol, the extract is added to a suspension of 10 grams 
of heavy magnesium oxide in 100 c.c. of water, and the whole 
slowly evaporated nearly to dryness, with frequent stirring. The 
powder is transferred to a smooth filter and washed with hot 
water until about 250 c.c. of filtrate collects, when the solution is 
mixed with 10—20 c.c. of 10% sulphuric acid, and then boiled in 
a litre flask for about thirty minutes, in order to hydrolyse 
saponins. The cooled liquid is filtered through a moistened paper 
into a separating funnel, and shaken with six portions of chloro- 
form of 25 ec.c. each. The extracts are decolorised by shaking 
with 5 c.c. of 1% potassium hydroxide, then run through a dry 
filter into a conical flask and evaporated, and the caffeine is trans- 
ferred to a tared beaker and dried in a water-oven. Generally 
speaking, the residue is nearly white. 

Some examples of the application of the method to teas, coffee, 
coffee leaves and pulp, and guarana are recorded. It is also stated 
that the ‘‘ Forest tea”’ of the Philippines, Hhretia macrophylla, 
Wall, the “New Jersey tea,” Ceanothus Americanus, Linn., and 
the “wild coffee” of Florida, Psychotria undata, Jacq., do not 
contain caffeine. J.C. W. 


Estimation of Morphine and Solubility of Morphine in 
Ammonia. A. HerpuscHKa and M, Faut (Arch. Pharm., 1917, 
255, 441—466).—The solubility of morphine in ammonia solu- 
ions is found to be proportional to the concentration of the 
hydroxyl ions of the solution. From the solubility results, a 
formula is elaborated for correcting the values given by the method 
of estimating morphine in opium based on the precipitation of the 
base by ammonia. [See 7. Soc. Chem. Ind., 1919, 737a.] 

tT. PB. 


Estimation of Quinine in Urine. Baur and RevsiLier 
(Union pharm., 1918; from Ann. Chim. anal., 1919, [ii], 1, 
214—-215).—Five c.c. of the filtered urine containing quinine are 
mixed with 5 c.c. of pierie acid solution, and the turbidity obtained 
is compared with that produced by known amounts of quinine 
added to normal urine and treated similarly. The method cannot 
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be applied to urines containing albumin, large quantities oj 
potassium or ammonium salts, or urates. W. P. S. 


Specific Colour Reaction of Oxalates. H. Caron and 
D. Raquet (Ann. Chim. anal., 1919, [ii], 1, 205).—A reaction 
described previously (this vol., ii, 351) for the detection of man- 
ganese may be used inversely for the detection of oxalates. A red 
coloration is obtained when an oxalate solution is treated with two 
drops of 10% manganese sulphate solution, 1 c.c. of acetic acid, 
and one drop of potassium dichromate solution or a few drops of 
alkali hypochlorite solution. In the case of an acid solution or 
of oxalic acid itself, the acetic acid used in the test should be 
replaced by sodium acetate. The coloration may be obtained with 
01 gram of oxalic acid; phosphoric acid and hydrofluoric acid do 
not interfere with the test. Wek. &, 


Glucosides with Digitalis-like Action. A New Character- 
istic Reaction. H. Bauser (Pharm. Weekblad, 1918, 55, 457—467), 
—Digitalin gives a deep red coloration with picric acid and potassium 
or sodium hydroxide. Gitalin, digitoxin, anhydrogitalin, stroph- 
anthin, and A-strophanthin give an orange-red coloration with the 
same reagents. All these glucosides exert an action similar to that 
of digitalis on the heart. Digitonin, arbutin, amygdalin, and 
condurangin do not respond to the test. The author suggests that 
the effect is due to the presence of the carbonyl group linked 
directly to a carbon atom, such as occurs in the lactone structure 
of the digitalis glucosides. A positive reaction is also obtained 
with peptones, probably owing to the presence of creatinine, with 
acetone, and with aldoses. W. 8S. M. 


A Revised Colorimetric Method for the Estimation oi 
Uric Acid in Urine. Orro Foin and Hsien Wu (J. Biol. 
Chem., 1919, 38, 459—460).—The method previously described 
for the estimation of uric acid in blood (Folin and Wu, this vol., 
ii, 308) may be employed in the analysis of urine. J.C. D. 


A Colour Reaction of the Proteins. 8. Epipacner (Zeiisch. 
physiol. Chem., 1919, 105, 240—241).—The protein solution is 
shaken with a solution of sodium hydroxide and methyl] sulphate, 
and, after the decomposition of the latter, concentrated sulphuric 
acid is added so as to form a layer at the bottom. At the surface 
of contact of the two layers a reddish-blue colour develops, and, 
on shaking, the whole liquid assumes this colour. 

The coloration resembles that produced in the glyoxylic acid 
reaction, and, as in that test, is produced by tryptophan. Indole 
and scatole give a red coloration. The test is regarded as more 


sensitive than the bromine reaction for free tryptophan. 
C. D. 


The Starch-Iodine Reaction and its Application in the 
Colorimetric Estimation of Proteins in Immunity Reactions. 
C. Lance (Biochem. Zeitsch., 1919, 95, 46—84).—A very full 
discussion of the reaction of starch with iodine, including 4 
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criticism of Wohlgemuth’s method for estimating diastase. The 
reaction between starch and iodine may be iniluenced by the 
presence of other substances, particularly protein, and this fact is 
made the basis of a method tor estimating protein in such fluids 
as blood, plasma, serum, or bacterial vaccines. The fluids to be 
compared are treated with a solution of iodine, and, after suitable 
dilution, are heated for half an hour on the water-bath at 40°. 
Starch is then added and the colours compared. This process may 
be used for the standardisation of vaccines. J. C. D. 


Application of Pyramidone in Analysis. Escaicu (J. 
Pharm. Chim., 1919, [vii], 20, 49—52).—Pyramidone in acid 
solution gives a blue coloration with many oxidising substances 
(nitrites, ferric chloride, hydrogen peroxide, etc.), but if pyridine 
is added, a sensitive reagent is obtained for the detection of 
aneroxydases in blood, raw milk, etc. A blue coloration develops 
when 1 c.c. of urine containing blood is added to a mixture of 
1 c.c. of pyridine, 1 c.c. of pyramidone solution, two drops of 
hydrogen peroxide, and a few drops of acetic acid. A mixture of 
pyramidone, dilute copper sulphate solution, and acetic acid gives 
a blue coloration and a turbidity when treated with a few drops 
of hydrocyanic acid solution; inversely, this reaction may be used 
for the detection of copper. W. P. 8. 


Methods of Blood Analysis. I. Critical Review of the 
Methods for Removing Proteins. M. RicwTer-QUITTNER 
(Biochem. Zeitsch., 1919, 95, 179—204).—The importance of this 
phase of blood analysis is emphasised. Removal! of proteins by 
means of precipitation with salts of heavy metals results in low 
values being obtained for non-protein nitrogen in the filtrate, 
because the precipitate adsorbs substances such as urea and 
creatinine. The same drawback applies to the use of colloidal 
precipitants such as dialysed iron. The removal of proteins by 
heat is very difficult to carry out satisfactorily. 

Of the acid precipitants, the author gives the preference to tri- 
chloroacetic acid, but, as in the case of heat precipitation, the 
values for non-protein nitrogen tend to be high. 

A modification of Folin’s method for removing protein by methyl 
alcohol and zine chlorides is described which gives trustworthy 
results. C. D. 


Precipitation of Proteins by Ammonium Sulphate and 
Biochemical Reactions. A. Cu. Hottanpe (Compt. rend. Soc. 
Biol., 1919, 567; from J. Pharm. Chim., 1919, [vii], 20, 92—94). 
—Preliminary precipitation of proteins by ammonium sulphate is 
recommended before precipitin reactions are applied. For 
instance, urine containing ovalbumin is saturated with ammonium 
sulphate, the precipitate collected, washed with saturated 
ammonium sulphate solution, then dissolved in sodium chloride 
solution, and the albumin identified by precipitin reactions. 


W. P.S. 
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Identification of Pharmaceutical Disulphones, Sulphonal, 
Trional, and Tetronal. J. A. Sancnez (Hi Restawrador farm., 
1918; from Ann. Chim. anal., 1919, [ii], 1, 228—229).—The three 
substances yield iodoform when treated as follows: A mixture of 
equal quantities of the sulphone and manganese dioxide is heated 
in a test-tube, and the vapours evolved are collected in a small 
quantity of water contained in a second test-tube; the solution 
thus obtained has an odour of ethyl mercaptan, and when rendered 
alkaline with sodium hydroxide, heated, and treated with iodine 
solution, yields iodoform. The three substances may be dis- 
tinguished from one another by the melting points and by their 
different solubilities in ether. One gram of sulphonal dissolves in 
133 c.c. of ether, 1 gram of trional in 15°57 c.c., and 1 gram of 
tetronal in 9°83 c.c. Ww. BG. 


Identification and Assay of Pharmaceutical Disulphones. 
ScnamMetHout (J. Pharm. Belg., 1919; from Ann. Chim. anal., 
1919, [ii], 1, 259—260).—Several errors in a recent paper by 
Sanchez (preceding abstract) are pointed out; sulphonal, trional, 
and tetronal do not contain a CO group, the ethylsulphonic group 
does not contain a CH, group, and the iodoform reaction is not 
characteristic of ethylsulphonic groups. W. P. 8. 


Silver Sodium Salvarsan. I. A. Binz (Arbb. aus. Indi. 
exp. Therapie Georg. Speyer Hause, 1919, 7, 43—47; from 
Chem. Zentr., 1919; iv, 37).—Silver is deposited as silver oxide 
when silver sodium salvarsan is oxidised by hydrogen peroxide 
in alkaline solution, and the arsenic is converted into a state 
in which it can readily be detached from the nucleus in the form 
of arsenic acid, the latter process being advantageously effected 
with sodium hypochlorite. The method of removing arsenic from 
organic compounds is not universally applicable in its present 
form; arsenobenzene gave low results. The analysis of silver 
sodium salvarsan is performed as follows: The substance (0°6232 
gram) is heated to boiling for an hour with water (30 c.c.) and 
perhydrol (6 c.c.); after addition of concentrated nitric acid 
(9 c.c.), the solution is evaporated to dryness, when the silver 
(except for a trace of silver chloride due to the presence of sodium 
chloride in the preparation) is converted into silver nitrate. The 
residue is boiled under a reflux condenser for an hour with a solu- 
tion of sodium hypochlorite (30 c.c.), whereby the silver is com- 
pletely converted into silver chloride and the arsenic is eliminated. 
[The hypochlorite solution is prepared by dropping a mixture of 
water (11 c.c.) and hydrochloric acid (D 1:19; 84 ¢.c.) on potassium 
permanganate (13 grams), and absorption of the chlorine in sodium 
hydroxide solution (10¥ ; 60 c.c.) and water (150 c.c.)]. Arsenic 
is estimated in the filtrate by means of magnesia mixture after 
decomposition of the excess of hypochlorite with boiling hydro- 
chloric acid, dilution with water, and filtration of silver chloride. 


H. W. 
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General and Physical Chemistry. 


Measurements in the Arc Spectrum of Iron for the 
Purpose of Determining Tertiary Normals. Sopuiz 
HoELTZENBEIN (Zeitsch. wiss. Photochem., 1917, 16, 225—251).— 
Making use of a concave grating, 4 metres radius and 3960 lines per 
centimetre, the author has re-measured the iron are spectrum over 
the range AA 5658—4859 in the third order spectrum, AA 4315— 
3513 in the fourth order spectrum, and AA 3513—2987 in the fifth 
order spectrum. Long tables of the wave-length and intensity of 
the measured lines are given, and an accuracy of about 0°001 A. is 
claimed for the values of the wave-lengths. A comparison of the 
present results with those of Gale and Adams (Astrophys. J., 1912, 
35) and St. John and Ware (sbid., 1912, 36, 14, 203) has been 
made, and it is shown that very many lines may be used as tertiary 
normals, and further, that among the lines chosen as_ tertiary 
normals very great divergencies are to be observed in the values 
of the different observers, and consequently more work is necessary 
before the tertiary normals can be finally chosen. J. F. S. 


Series System in the Spectrum of Gold. W. M. Hicks 
(Phil. Mag., 1919, [vi], 38, 1—31).—A theoretical discussion of the 
series systems of the gold spectrum. It is shown that a D set corre- 
sponding with order m=1 exists, which extends far in the ultra- 
red, and the satellite mantissa of which conforms to the general 
rule of being a multiple of A. Gold, therefore, does not constitute 
an exception, as formerly appeared to be the case. It is indicated 
that summation lines for the P and S series exist. In general, such 
lines for S and P will lie far down in the ultra-violet, and this is, 
no doubt, one reason why they have not been previously recognised. 
The evidence given in the paper must be supported by further 
numerical coincidences obtained in other spectra before it is to be 
regarded as conclusive, but it is sufficient to render it extremely 
probable. The more accurate determination of the oun depending 
on 815=A=113951—6p, where 0'lp Angstrém is an observational 
error, has been carried out. This result gives = 1406°802—0°074p. 
Taking the ratio of 8 : (W/100)*, where W is the atomic weight, 
to be 361°75+0°05q, the resulting value of the atomic weight of 
gold is 197-2024 —0°0052p—0°0136gq. J. F. 8. 


The Constitution of the Atom and the Properties of 
Band Spectra. H. Destanpres (Compt. rend., 1919, 169, 
593—599. Compare this vol., ii, 310)—A mathematical dis- 
cussion in which the author shows that band spectra may be con- 
sidered as formed by longitudinal and transverse vibrations, the 
exact part which each plays not being, as yet, fully determined. 
Two formule are deduced which account for the known facts, their 
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interpretation admitting of longitudinal and transverse vibrations 
in the atom and molecule, analogous to those in solids. W. G. 


The Conditions of Excitation of Fluorescence. [, 
Brunincuaus (Compt. rend., 1919, 169, 531—534).—The pheno- 
mena of phosphorescence and fluorescence are characterised by the 
fact that the maximum effect is obtained when the solution is very 
dilute and the exciting radiation only very feebly absorbed. 

W. G. 


Photochemical Change in the System SO,Cl, — SO,+Cl, 
under the Influence of Light Rays of Definite Wave-length. 
M. Le Biane, K. Anpricu, and W. Kaneoro (Zeitsch. Elektro- 
chem., 1919, 25, 229—-251)—A long series of experiments are 
described which are designed to furnish answers to the questions 
arising from the following case. Given an homogeneous gaseous 
system, A+B — C, which is sensitive to light and such that the 
absorption spectra of 4, B, and C respectively do not overlap one 
another, and which has a zero velocity when in the dark, does the 
whole system become sensitive to light if it is subjected to light 
which is absorbed by only one constituent, and, if so, to what ex- 
tent does the reaction proceed in the direction of C? The case 
SO,+Cl, — SO,Cl, has been examined with the object of answer- 
ing the questions. The absorption spectra of sulphur dioxide, 
chlorine, and sulphuryl chloride have been determined at a series 
of pressures, and it is shown that chlorine absorbs all light from 
the visible region to the middle ultra-violet, and has a maximum 
at 340 wp; sulphur dioxide has an absorption maximum at 290 pp 
and a minimum at 240 up; sulphuryl chloride vapour absorbs light 
from 300 ux upwards. Experiments on the decomposition of sul- 
phuryl chloride by light at a series of temperatures, the formation 
of gaseous sulphuryl chloride, and the formation of liquid sulphuryl 
chloride are described. It is shown that in the reaction 
SO, + Ci, = SO,Cl, the formation of secondary products does not 
occur to the extent of 10%. The illumination of sulphuryl chloride 
by light, which is practically only absorbed by this substance, 
brings about quantitative decomposition at both 55° and 100°. 
The concentration has apparently no influence on the course of the 
reaction. When the system SO,+Cl, is illuminated with light 
which is absorbed by sulphur dioxide, only a slight reduction of 
pressure takes place; this is not due to the formation of sulphuryl 
chloride, but to a side reaction. When the same system is illumin- 
ated by light which is only absorbed by chlorine, the formation of 
sulphuryl chloride takes place until, after a time, a stationary con- 
dition is set up. The velocity and also the position of the station- 
ary condition depend, at constant temperature, on the presence of 
a small quantity of water, and the higher the temperature the 
earlier the stationary condition is reached. In a number of cases 
a reversal is noted, so that the stationary condition does not come 
at the end of diminution of pressure, but of an increase in pres 
sure. At the temperatures 105° and 125°, at which the equili- 
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brium in the dark is known, the stationary condition lies more to 
the side of sulphury! chloride than in the non-illuminated reaction. 
Under none of the experimental conditions do the two points coin- 
cide. The lower the temperature the further apart are the end- 
points of the illuminated and the non-illuminated reactions. The 
temperature-coefficient of the formation of sulphuryl chloride from 
chlorine and sulphur dioxide by light which is only absorbed by 
chlorine is small, and has little influence on the course of the 
reaction. J. F. 8. 


Photochemical Reactions of Compounds of Less Common 
Elements. II. Atrrep Benratn (Zeitsch. wiss. Photochem., 
1917, 16, 253—261. Compare A., 1915, ii, 504).—-An aqueous solu- 
tion of ammonium molybdate when diluted with an equal volume 
of either ethyl alcohol or methyl alcohol and exposed to sunlight 
changes to blue after a short exposure and a reddish-brown sub- 
stance is deposited on the side of the flask on which the light falls. 
This compound has the formula (NH,),.MoO,,2Mo00 3,2Mo00,,6H,0O. 
In this formation only the complex added group, MoOs, and not 
the neutral ammonium molybdate is reduced. Colloidal molybdic 
acid is rapidly reduced by alcohol to the blue oxide, Mo,0,. Neutral 
sodium tungstate is only slowly reduced by alcohol in sunlight, so 
that after a period of five months’ exposure to light only a faint 
blue colour is produced. On the other hand, suspensions of tungstic 
acid and acidified solutions of tungstates become deep blue in colour 
when mixed with alcohol and exposed to sunlight for a few hours. 
The greenish-yellow powder deposited when uranyl chloride dis- 
solved in ether is exposed to sunlight has been examined and found 
to have the formula UOCI,, and the similar precipitate obtained by 
exposing an aqueous solution of uranyl nitrate containing a little 


aleohol to sunlight is UO,(NO3),. J. F. 8. 


The Relation betwegn Uranium and Radium. VII. 
Freperick Soppy (Phil. Mag., 1919, [vi], 38, 483—-488. Compare 
Soddy and Hitchins, A., 1915, ii, 726).—The subsequent growth of 
radium in the old uranium preparations, since they were last tested 
in 1915, has confirmed the earlier result that the growth is proceed- 
ing according to the square of the time, and that the product of the 
two periods of average life of ionium and radium is, to an accuracy 
of some 5%, 237,500,000 years. Assuming the period of radium to 
be 2375 years, that of ionium is 100,000 years. It is not to be 
expected that this period will be determined with, much greater 
accuracy, as the result of subsequent measurements upon these pre- 
parations. F. 8. 


Electrical Conductivity and Other Properties of 
Saturated Solutions of Copper Sulphate in the Presence 
of Sulphuric Acid. H. M. Goopwin and W. G. Horsu (Chem. 
and Met. Eng., 1919, 21, 181—182).—The specific electrical con- 
ductance at 25° of saturated solutions of copper sulphate contain- 
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ing sulphuric acid from 0°15 to 3°6 equivalents per litre has been 
determined, using the customary Wheatstone bridge arrangement 
with alternating current. The solutions were rotated in a constant 
temperature bath and the measurements continued until constant, 
which indicated saturation. The constant of the conductivity cell 
was determined by measuring the conductivity of normal potassium 
chloride solution and a solution of sulphuric acid of maximum con- 
ductivity. The results, accurate to 0°5%, show that the conduc- 
tivity increases, following a straight-line law with increasing con- 
centration of sulphuric acid. The solubility of copper sulphate in 
the presence of sulphuric acid is determined by electro-analysis. 
The concentration of copper sulphate at the saturation point falls 
continuously with increase of concentration of sulphuric acid up to 
4 equivalents per litre. The acid content of the solutions was 
determined by titrating with standard sodium hydroxide solution 
in the presence of copper sulphate, using methyl-orange as an 
indicator. The density of the solutions was measured by means of 
a Mohr-Westphal balance. The density first falls with increasing 
sulphuric acid content and then increases rectilinearly with a 
minimum at about 0-5 equivalent per litre. a. BB. 


Applicability of the Precipitated Silver-Silver Chloride 
Electrode to the Measurement of the Activity of Hydro- 
chloric Acid in Extremely Dilute Solution. G. A. Linaarr 
(J. Amer. Chem. Soc., 1919, 41, 1175—1180).—Measurements of 
the E.M.F. of cells of the type Ag, AgCl|HCl|H,Pt have been 
carried out for concentrations of hydrochloric acid varying between 
0°04826NV and 0°000136N. The cell was made up in a single vessel, 
consisting of a bulb of about 1200 c.c. capacity fitted with fairly 
narrow tubes at the top and bottom. The bottom tube contained 
the silver-silver chloride electrode, and here a current of hydrogen 
entered just above the electrode; the top tube contained the hydro- 
gen electrode of iridium coated platinum, and above the electrode 
was an exit tube for the hydrogen. Thesilver-silver chloride elec- 
trode consisted of a layer of fine-grained electrolytic silver covered 
with a layer of precipitated silver chloride. After filling, the cell 
was placed in a thermostat and kept at a temperature of 25°+ 0°01° 
for three to four days to come to equilibrium, and then the #.M.F. 
measurements were made over a considerable period of time until 
constant values were obtained. The following values of the #.M.F. 
for a hydrogen pressure of 1 atm. are obtained: HCl, 0°048261, 
0°3874 volt; 0°00965V, 0°4658 volt; 0°0048267, 0°5002 volt; 
0°001000N, 0°5791 volt; 0°000483NV, 0°6161 volt; 0°000242N, 
0°6514 volt; and 0°000136, 0°6805 volt. The #.M.F. is calculated 
to molecular concentration of hydrogen and chloride ions on the 
assumption of complete ionisation; these values extrapolated at 
infinite dilution yield the value 0°2234 volt, from which the degree 
of dissociation is calculated for each dilution. J. F. 8. 

Transport Number of Chromic Ions in Violet Chloride 


Solutions. Kar. Hoprearrner (Monatsh., 1919,40, 259—269).— 
The transport number of the chromic ion in hydrochloric acid solu- 
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tions of violet chromic chloride has been determined by the Hittorf 
method. The determinations were effected with solutions of three 
concentrations (1°00, 0°32, and 0°075 equivalent). The transport 
numbers found were 0°318+0°005, 0°357+0°003, and 0°414+0°005 
respectively, which extrapolate to the value 0°446 for the concentra- 
tion zero, and lineally extrapolate to 0°430. From these values the 
mobility of the chromic ion is estimated by various methods as 53, 
49°5, and 46°3, and of these the first value is probably too high. 
The results indicate that the chromic ion is surrounded by a fairly 
large water sheath, although the various methods of calculating 


the magnitude of this give results which vary considerably. 
J. F. 8. 


Anodic Peroxidation of Manganese in an Acid Medium 
in Presence of Silver Salts. Armanpo Rusconi (Arch. farm. 
sper. sct. aff., 1919, 2'7, 94—96).—When 30% sulphuric acid con- 
taining a small proportion (0°05%) of manganous sulphate is elec- 
trolysed in a U-shaped voltameter with a potential difference of 
5—6 volts, the formation of traces of permanganic acid at the 
anode is observable after a few minutes. If, however, the solution 
contains also a few drops of saturated silver sulphate solution, the 
formation of permanganic acid at the anode is immediate and 
rapid. Similar results are obtained if the sulphuric acid is replaced 
by concentrated sodium hydrogen sulphate solution (compare Mar- 


shall, A., 1901, ii, 156; Scagliarini and Casali, A., 1913, ii, 181). 
T. H. P. 


Flowing Metal Vapour Arcs. Emi. Popszus (Zeitsch. Elektro- 
chem., 1917, 23, 179—181).—A metallic vapour arc is described 
which will burn steadily and continuously in any atmosphere. The 
lamp consists of a large globe of glass or quartz open at the bottom 
and fitted with a narrow exit tube at the top. The wide opening 
at the bottom stands in an iron dish containing mercury, and 
through the bottom of which are three openings. A narrow glass 
tube for admitting gas passes through the first; the second opening 
admits the cathode vessel, and the third the anode vessel. The 
cathode vessel is made of iron, and down the middle of it a tube 
of boron nitride passes; covering the top of the cathode is a plate 
of tungsten perforated by a narrow opening in the centre. The 
object of the boron nitride tube and the tungsten plate is to 
stabilise the are and to prevent fluctuations of the mercury or 
amalgam which constitutes the cathode. The anode is a tungsten 
rod. The arc is struck by lowering the anode until it touches the 
cathode and then drawing it away. The are produced is a thin, 
quiet flame, which is affected in colour by the gases in the globe 
and by the metal used as cathode. In hydrogen the light is 
greenish-white; in nitrogen bluish-white. All compound gases 
introduced into the are were reduced; thus the solid element was 
obtained from boron trichloride and titanium tetrachloride, whilst 
calomel was also produced. J. F. 8. 
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A New Method for the Rapid Determination of Critical 
Temperatures. Application to Carbonyl Chloride. I. 
HackspPitt and Marurev (Bull. Soc. chim., 1919, 25, 482—485). 
—aA simple apparatus for the determination of critical tempera- 
tures consists of a cylinder of aluminium or copper about 25 cm. 
long and 5 cm. in diameter wound throughout its entire length 
with nickel wire, by which it is heated electrically. The liquid to 
be examined, contained in a thick glass tube, is placed in a hole 
in the axis of the cylinder, and can be viewed through a longi- 
tudinal slit in the cylinder. A second hole parallel to the first 
is provided for a thermometer. The critical temperature of 
carbonyl chloride was found to be 183+0°5° with this apparatus. 

E. H. R. 


The Critical Temperature as a Single Function of the Sur- 
face Tension. II. Maurice Prup’Homme (J. Chim. Phys., 1919, 
17, 325—-328. Compare this vol., ii, 183). The author deduces, on 
theoretical grounds, the equation, previously put forward (/oc. cit.), 
connecting the surface tension with the critical temperature. The 
relationship is verified in the case of a number of organic liquids. 


J. F. 8. 


The Equation of State of Ethyl Formate. E. Artis (Compt. 
rend., 1919, 169, 602—605).—The equation of state of ethyl 
formate, like that of ethyl acetate (compare this vol., ii, 360), 


satisfactorily represents the thermal properties of this fluid, except 
in so far as concerns the heat of vaporisation and the density of 
the vapour over a temperature range extending from the critical 
temperature to 35° below it. W. G. 


Standardisation of the Sulphur Boiling Point. E. F. 
MvELLER and H. A. Burcess (J. Amer. Chem. Soc., 1919, 41, 
745—763).—The boiling point of sulphur as a standard tempera- 
ture has been investigated and the conditions under which it should 
be determined examined. The suggestion that the reflecting power 
of the inner surface of a radiation shield may influence the tempera- 
ture assumed by a resistance thermometer is confirmed. A number 
of shields, both of glass and porcelain, have been examined, and 
several satisfactory forms are described. The influence of the type 
of boiling apparatus on the observed temperature is found to be 
very small. The presence of 0°05% of arsenic in the sulphur has 
no effect on the boiling point, but 0°10% raises the boiling point 
0°02°, 0°05% of selenium, together with 0°10% of arsenic, raises the 
boiling point 0°08°, and 0-10% of arsenic and 0-10% of selenium 
raises the boiling point 0°09°. The boiling point of pure sulphur at 
760 mm. pressure is 421°73°. The vapour pressure over the range 
700 mm. to 800 mm. has been redetermined, and from these values 
an equation for calculating the boiling point at various pressures 
is deduced. This has the form t=444-60+0-0910(p—760)— 
0°000049(p—760)2. A résumé of the conditions to be observed in 
determining the boiling point of sulphur for standardisation pur- 
poses is appended to the paper. J. F. 8. 
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Determination of Boiling Points of Solutions. F. G. 
CorTRELL (J. Amer. Chem. Soc., 1919, 41, 721—729).—A modified 
boiling-point apparatus is described for solutions whereby the con- 
ditions obtaining in the determination of the boiling point of pure 
liquids are imitated. In the present method, the Beckmann 
thermometer is placed in the vapour phase and the bulb coated 
with a thin film of the boiling liquid. The coating of the bulb 
with the boiling solution is effected by means of a narrow glass 
tube, which is placed in the liquid; this tube is funnel-shaped at 
the bottom and sealed at the top, but with a lateral hole just 
above the bulb of the thermometer. When the liquid boils, 
bubbles of vapour pass up the tube and carry boiling liquid into 
a cup through a loosely fitting opening in which the stem of the 
thermometer passes, the liquid flows over the bulb, and slowly 
drips back into the solution. It is claimed that this arrangement 
entirely removes errors due to superheating and yields accurate 
results extremely readily. J. F. S. 


Laws of Concentrated Solutions. VI. The General 
Boiling-point Law. Epwarp W. Wasxpurn and Jonn W. Reap 
(J. Amer. Chem. Soc., 1919, 41, 729—741).—The boiling points of 
concentrated solutions of naphthalene and diphenyl in benzene 
have been determined by means of the Cottrell boiling-point 
apparatus (preceding abstract). In the determinations, two pieces 
of apparatus were used, in one of which the pure solvent was kept 
continually boiling, and in the other the solution, so that the 
elevation of the boiling point was read directly and was inde- 
pendent of slight pressure changes. The apparatus was further 
modified by the addition of a side-tube, from which quantities of 
the solution were extracted for analysis. In the present case, the 
analysis consisted in determining the density of the solution at 
25° and calculating the composition by means of an empirical 
equation connecting density and composition. The boiling-point 
law for ideal solutions and the connexion between the boiling- 
point elevation and the barometric pressure are considered. It is 
also shown how the molecular weight of a dissolved substance 
which undergoes solvation may be calculated from the elevation of 
the boiling point. J. F.S. 


Molecular-weight Determination by Direct Measurement 
of the Lowering of the Vapour Pressure of Solutions. Rosrrr 
Waicut (T., 1919, 115, 1165—1168). 


The Evaporation of Concentrated and Saturated Solu- 
tions of Ammonium Nitrate, Vapour Pressures, Heats of 
Solution, and Hydrolysis. E. B. R. Pripgaux and R. M. Caven 
(J. Soc. Chem. Ind., 1919, 38, 353—355r).—The vapour pressures 
of 47°8%, 60°4%, and saturated solutions of ammonium nitrate 
have been measured between 40° and 100°. In 60°4% solutions, 
which are about saturated at the ordinary temperature, the 
pressure still rises rapidly with rise of temperature, but. the 
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pressures of saturated solutions are low, being no more than 17 em. 
at 100°. The heats of evaporation, calculated from the vapour 
pressures, are, in the case of unsaturated solutions, about 50 cal. 
lower than that of water at the same temperature, and appear to 
reach a maximum at some temperature between 60° and 70°. The 
maximum is more pronounced with saturated solutions, occurring 
at about 60° with a latent heat of 400 to 450 cal. 

When ammonium nitrate solutions are evaporated in contact 
with iron, there is considerable loss of ammonia and corrosion of 
the iron by the hydrolytic nitric acid. In acid-resisting vessels or 
vessels of aluminium, the loss of ammonia through hydrolysis is 
almost entirely obviated. E 


Improved Apparatus for the Estimation of Vapour 
Pressures. ALLAN Morton (J. Soc. Chem. Ind., 1919, 38, 
363—36417).—Difficulties having arisen in the determination of 
the vapour pressures of certain organic liquids on account of the 
solvent action of these liquids on the lubricants employed for the 
stopcocks, an apparatus was devised in which taps were entirely 
avoided. The apparatus took the form of a U-shaped baro- 
meter with a bottom mercury reservoir. To the top of each 
barometer tube was fused a capillary tube, which was bent down- 
wards with its end dipping into a mercury cup. The mercury 
having been thoroughly cleaned and dried, a sample of the liquid 
of which the vapour pressure was to be determined was placed in 
one of the two mercury cups, and, by suitable manipulation of the 
bottom reservoir, drawn up into one of the arms of the barometer. 
The difference between the mercury levels in the two arms was a 
measure, of course, of the vapour pressure. E. H. R. 


The Vapour Pressures of Mixtures of Ether and 
Sulphuric Acid. Atrrep W. Porter (Trans. Faraday Soc., 
1919, 14, 280).—A correction to some remarks made by the author 
in a discussion on a paper by F. H. Campbell (A., 1916, ii, 83). 

E. H. R. 


Use of Coal as a Substitute for Talcum to Induce 
Rapid Boiling. E. C. Kenpaut (J. Amer. Chem. Soc., 1919, 41, 
1189—1190).—Small, compact pieces of anthracite serve excel- 
lently for bringing about rapid boiling of liquids and solutions, and 
also for preventing the bumping in Kjeldahl flasks. Powdered 
anthracite has not the same action, and anthracite which has been 
kept in water for some time loses its efficacy, but after baking for 
some time the efficacy is regained. J. F. S. 


The Occlusion of Gases by Metals. Introductory Ad- 
dress to General Discussion. Sir Ropert Haprietp (Trans. 
Faraday Soc., 1919, 14, 173—191).—A historical account of the 
subject, with special reference to the effect of occluded gases in 
steel castings. A bibliography is appended. E. H. BR. 
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General Remarks on Occlusion of Gases in Metals. 
ALFRED W. Porter (Trans. Faraday Soc., 1919, 14, 192—197). 
The term “occlusion” probably covers a number of different 
phenomena which may take place either singly or in conjunction. 
These can be enumerated under six heads: first, chemical combina- 
tion of gas with metal, for example, hydrogen with sodium, 
potassium, or palladium; secondly, simple solid solution, either 
separately or in conjunction with the first; thirdly, solid solution 
in contiguous phases; fourthly, solution accompanied by surface 
adsorption ; fifthly, surface condensation under molecular forces, 
unaccompanied by solution; sixthly, inclusion, as when large or 
minute bubbles become entangled in the molten, viscous mass. 
The work of earlier investigators on occlusion, particularly the 
occlusion of hydrogen by palladium, is discussed from the point of 
view of this classification of the phenomena. The influence of 
condensed gases on the Volta effect is also discussed. E. H. R. 


The Physical Properties of Metals as Affected by their 
Occluded Gases. Cosmo Jonns (Trans. Faraday Soc., 1919, 14, 
198—201).—To explain the profound effect of occluded gases on the 
physical properties of metals, for instance, the rendering brittle of 
iron or copper by hydrogen, the following theory is proposed. As 
a working hypothesis, it is assumed that hydrogen is soluble in the 
molten metals, but insoluble in the solid, and the theory is adopted 
that the tenacity of solid metals and the strength of the crystal 
boundaries are due to the presence of amorphous material, that is, 
an under-cooled liquid, which serves to cement the crystal grains 
which compose the solid mass. This intercrystalline matter must 
contain more hydrogen in solution than the solid metal can hold, 
and it is therefore at the crystal boundaries that the change in 
properties occurs, and the brittleness of the whole mass is ex- 
plained. Relatively small quantities of gas dissolved in the inter- 
crystalline material might thus cause profound changes in the 
properties of the metal. 

The carbon monoxide and carbon dioxide found occluded in 
steel are probably formed by interaction of dissolved oxide of iron 
and carbon at the particular temperature when iron oxide, being 
thrown out of solution as freezing progresses, becomes concentrated 
in the mother liquor between the growing crystals and reacts with 
the carbon which has not suffered the same concentration. The 
gases would thus become concentrated in the intercrystalline layers, 
and would have the same effect as the hydrogen in copper and 
- iron. Such data as are available on the physical properties of 
metals or alloys all refer to metals containing unknown quantities 
of occluded gases, which may profoundly modify their properties, 
and consequently knowledge of the properties of pure metals, if 
such can be obtained, is lacking. E. H. R. 


Theories of Occlusion : the Sorption of Iodine by Carbon. 
J. W. McBain (Trans. Faraday Soc., 1919, 14, 202—212).—The 
term “sorption” is employed to include the phenomena of adsorp- 
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tion, absorption or true solid solution, and chemical reaction, all 
of which may accompany the fixation of a gas by a solid, and the 
occlusion of gases by metals is considered as a special instance of 
the process of sorption. The three processes involved in the 
phenomenon of sorption differ widely in their time relationships. 
True adsorption is nearly instantaneous, whilst absorption should 
obey Fick’s diffusion law, commencing with a very high velocity 
for the first few moments and rapidly falling off with time. 
Chemical reaction may show the most varied time relationships, 
since it often proceeds vigorously in surface films as well as in solid 
solution. Since the occlusion of gases is hastened by rise of 
temperature, it is reasonable to conclude that the phenomena 
involved are largely those of diffusion, that is, of absorption rather 
than adsorption, whilst chemical reaction may play a prominent 
part. 

It was shown by Davis (T., 1907, 91, 1666) that the sorp- 
tion by carbon of iodine dissolved in benzene, toluene, and 
other solvents consists of a surface condensation and a diffusion 
into the interior. The surface condensation is nearly instantaneous, 
whilst the diffusion proceeds for weeks or months. After an 
interval of eleven years, the experiments set up by Davis have 
been reexamined, and the sorption due to the slow diffusion of 
the iodine into the charcoal is found to be still continuing. Fresh 


experiments extending over four years have also confirmed Davis's 
results. E. H. R. 


Balanced Reactions in Steel Manufacture. ANprew 
McCance (Trans. Faraday Soc., 1919, 14, 213—223).—A dis 
cussion of the equilibrium conditions in the open-hearth furnace 
during the manufacture of steel. The distribution of ferrous 
oxide between the steel and the slag and the influence of the 
furnace gases are particularly considered. E. H. R. 


A Few Suggestions on the Theories of Occlusion of 
Gases by Metals. J. H. Anprew (Trans. Faraday Soc., 1919, 
14, 232—239).—From a consideration of the experimental 
evidence available, it is concluded that the occlusion of hydrogen 
by palladium is dependent on the presence of the active, amorphous 
form of the metal. Palladium in the crystalline state, free from 
contamination by the amorphous phase, is inactive towards 
hydrogen in the cold, but can be rendered active by continually 
pumping in and extracting gas from the metal, this treatment 
giving rise to the amorphous form. An amorphous layer of the 
metal will act as a vehicle for conveying the gas into the crystal- 
line metal, the adsorbed layer of gas acting as a layer of extreme 
concentration and exerting the same effect as a high external 
pressure. In the occlusion of hydrogen by iron, the amorphous 
phase, in this case the intercrystalline cement, probably plays 4 
prominent part. For instance, when a piece of wrought iron is 
immersed for some time in a saturated solution of sodium hydr; 
oxide at 100°, the mass becomes brittle, because the gas is absorbed 
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more rapidly in the amorphous intercrystalline layers than by the 
crystals themselves, and the expansion of these layers forces the 
crystals apart and weakens their cohesion. After remaining longer 
in the sodium hydroxide, the iron loses its brittleness, because the 
hydrogen gradually diffuses into the crystals from the intercrystal- 
line cement. Electrolytic iron, being already saturated with 
hydrogen, is unaffected by sodium hydroxide. It is concluded that 
diffusion and occlusion are more or less identical, and can be 
explained by simple physical laws without reference to chemical 
combination. E. H. R. 


Solutions. A. Reycuuer (J. Chim. Phys., 1919, 17, 209—265). 
—A theoretical paper in which many of the properties of solutions 
are considered. On the basis of Perrin’s value of V, the Avogadro 
number, it is calculated that the mean kinetic energy of one mole- 
cule at 0° is 0°5 x 10-18 ergs, and that the charge e of one electron 
is 4:2 x 10-" electrostatic units. An explanation of the mechanism 
of osmotic pressure is evolved, and a method of interpreting certain 
anomalies observed in osmotic pressure values is indicated. The 
author has developed the formule for calculating molecular weights 
from boiling-point elevations and freezing-point depressions on the 
basis of the vapour pressure formula. The nature of ionisation is 
considered, and it is shown that the ionic equilibrium is a condition 
of balance between the disruptive forces of the water and the 
attractions of the ions for one another, which, being of an electrical 
character, are never entirely eliminated, since they can act over 
a distance. A connexion is established between ionisation and an 
adsorption phenomenon. ‘The reasons for the variation of the 


index in the dissociation laws of Storch and Noyes are considered. 
J. F. 8. 


Unique Case of a Liquid that Exhibits a Minimum Solu- 
bility in an Unstable Region. Marston Taytor Bocert and 
Jacop Enriicn (J. Amer. Chem. Soc., 1919, 41, 741—745).—On 
cooling a clear solution of the monohydrate of 3 : 5-dimethoxyaceto- 
phenetidide in boiling water, there appeared a cloud of minute 
drops, which disappeared on further cooling, with the formation 
of a clear solution ; from this, on continued cooling, white crystals 
eventually separated. To ascertain the nature of this behaviour, 
the solubility of this compound has been determined over the 
temperature range 21:8—173°6°. It is shown that the solubility 
increases with rise of temperature up to 87°5°, when the solid in 
contact with the solution melts. The solubility of the liquid 
hydrate increases more rapidly with further rise of temperature. 
Below 87°5°, the solubility of the liquid hydrate decreases with 
falling temperature until a point somewhere between 68°5° and 
581° is reached, when it again increases. Hence the liquid 
hydrate has a minimum solubility at about 63°. The following 
solubilities in molecular percentages are recorded. (1) The solid 
hydrate: 21-8°, 0°010; 39°4°, 0°020; 57-0°, 0°046; 69-5°, 0-076; 
72°8°, 0°091 ; 77-19, 0°120; 80-2°, 0°151; 84°2°, 0-203; 86-0°, 0°237: 
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86°99, 0°257. (2) The liquid hydrate: 35-6°, 0-301; 45-6°, 0-257; 
58°19, 0°237; 68°5°, 0-237; 84°3°, 0°257; 99°8°, 0°303; 111°1°, 
0°361 ; 118°4°, 0°407; 129°2°, 0-499; 173°6°, 2°041. J. F.S. 


Intermediate and Complex Ions. V. The Solubility 
Product and Activity of the Ions in Bivalent Salts. Wituiam 
D. Harkins and H. M. Patne (J. Amer. Chem. Soc., 1919, 41, 
1155—1168. Compare A., 1917, ii, 77).—In previous papers (loc. 
cit.) it is shown that salts of tri-ionic and higher types ionise in 
steps and give, even in 0°1N-solutions, a large number of inter- 
mediate ions. In the present paper, the ionisation of salts com- 
posed of a bivalent cation and anion are considered. For this pur- 
pose, the solubility of calcium sulphate in water, and in solutions 
of copper sulphate, magnesium sulphate, and potassium nitrate, has 
been determined at 18° and 25°. The equivalent conductivity of 
various concentrations of the four salts and of the solutions of 
calcium sulphate in the others has been determined at the same 
temperatures, as well as the densities. The results show that the 
solubility relations of calcium sulphate when common ions are added 
are very similar to those of the higher type salts. This indicates 
the probability that complex ions, such as Ca(SO,).” and Ca,SO,” 
are present in the solutions. These complex ions differ from what 
are usually considered under this title, since they are present to a 
considerable extent in dilute solutions, so in this sense they are 
more like intermediate ions. If it is assumed that such complex 
ions are absent, the solubility product, calculated on this basis, is 
found to increase with great rapidity as the concentration 
increases ; thus, if the total ion concentration increases from 0°02 
to 0°10, the solubility product is trebled, so, if only simple ions 
are present, this activity decreases very rapidly with an increase 
in concentration. On the other hand, the solubility found for the 
un-ionised part, on the basis of this assumption, remains much 
more constant than in the case of uni-univalent salts. The change 
in the slope of these curves is in the direction which is to be 
expected if complex ions are present. The percentage concentra- 
tion of such complexes is much higher in copper sulphate solutions 
than in magnesium sulphate solutions at the lower concentrations. 


J. F. 8. 


Reciprocal Solubility of Mixtures of Water, Alcohol, and 
Ether. A. Boutin and A. Sanrourcne (Bull. Soc. chim., 1919, 
[iv], 25, 458—463).—The solubility of water in ether varies but 
little with temperature, but that of ether in water falls from 12°2% 
at —3°3°, the freezing point of water saturated with ether, to 4°0% 
at 35°. By adding one constituent to mixtures of the other two 
of known composition at 15° until two layers were just formed or 
just disappeared, limiting values were obtained for a series of 
ternary mixtures of varying composition. The results are con- 
veniently plotted on a triangular diagram, each corner representing 
100% of one constituent. A curve is obtained dividing the triangle 
into two zones, the one representing homogeneous and the other 
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heterogeneous mixtures. By drawing tangents to the curve from 
the points representing pure ether and pure water, the homo- 
geneous zone is divided into six areas. One of these represents 
mixtures which cannot be made heterogeneous by addition of one 
constituent ; two represent those which can only be made hetero- 
geneous by addition of ether; two others represent those which 
can only be made heterogeneous by addition of water; whilst the 
last area represents mixtures which can be separated into two 
layers by either water or ether. No homogeneous mixture can be 
made heterogeneous by addition of alcohol alone. E. H. R. 


Crystal Lattices and Bohr’s Atom Model. L. Vzcarp 
(Ber. deut. physikal. Ges., 1919, 21, 383—385).—A short criticism 
of a paper by Born and Landé (this vol., ii, 188), in which the 
author states that some of the views expressed in the paper, and 
others attributed to Sommerfeld (A., 1918, ii, 303) were in reality 
put forward by him at an earlier date (A., 1918, ii, 93, 94, 144), 
and in consequence he claims priority. J. F. 8. 


Crystal Lattices and Bohr’s Atom Model. M. Born and 
A. Lanné (Ber. deut. physikal. Ges., 1918, 21, 385—387. Compare 
preceding abstract)—An answer to Vegard’s criticism (loc. cit.), in 
which the authors allow the priority claim in some respects, but 
maintain their own in others. J. F. 8. 


An Experiment Relating to Atomic Orientation. T. R. 
Merton (PA. Mag., 1919, [vi], 38, 463—464).—On the two 
assumptions, first, that the axes at right angles to the planes of the 
rings of electrons in the atom are orientated in a regular manner in 
a crystal structure, and, secondly, that the direction of expulsion 
of a- and B-particles from a radioactive atom is also related in some 
regular manner to this atomic axis, there should be a difference in 
the a- and f-activities of different faces of certain crystals of radio- 
active substances. The a-activities of three different faces of large 
crystals of uranium nitrate have been tested and found to be the 
same within the error of measurement, so showing that at least one 
of the two assumptions is incorrect. It is considered the more 
probable that the a-rays are shot out of the nucleus without regard 
to the orientation of the atomic axis. F. 8. 


Colloid Chemistry and its General and Industrial Applica- 
tions. Second Report. F. G. Donnan, W. C. M. Lewis, E. F. 
Armstronc, AprIAN J. Brown, C. H. Descu, E. Hartscuex, H. R. 
Procrer, W. Ramspen, A. 8S. Suorter, H. P. Srevens, and H. B. 
Stocns (Rep. Brit. Assoc., 1918, 1—172).—The present report con- 
sists of articles on the following subjects: (i) Peptisation and pre- 
cipitation (pp. 15), Wilder D. Bancroft; (ii) Emulsions (pp. 5), 
E. Hatschek ; (iii) The Liesegang phenomenon (pp. 5), E. Hatschek ; 
(iv) Electrical endosmose, I. (pp. 14), T. R. Briggs; (v) Electrical 
endosmose, II. (pp. 14), T. R. Briggs: this article deals with de- 
watering of peat and clay, electrical tanning, preservation of 
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timber, manufacture of bricks and electro-therapeutics ; (vi) Colloid 
chemistry in the textile industries (pp. 18), W. Harrison ; (vii) Col- 
loids in agricultural phenomena (pp. 12), E. J. Russell; (viii) 
Sewage purification (pp. 15), E. Ardern; (ix) Colloid problems in 
dairy chemistry (pp. 22), W. Clayton; (x) Colloid chemistry in 
physiology (pp. 38), W. M. Bayliss; (xi) Administration of colloids 
ia disease (pp. 18), A. B. Searle. J. F. 8. 


Vibration and Syneresis of Silicic Acid Gels. Harry N, 
Hoitmes, Witrorp E. Kaurmann, and Henry O. Nicuotas (J, 
Amer. Chem. Soc., 1919, 41, 1329—1336).—The tones produced by 
vibrating silicic acid gels have been investigated. Silicic acid gels 
were made which on tapping in thin-walled glass tubes produced a 
tone two octaves above middle C. Such gels vibrate as rigid solids, 
but tension is an important factor. That the gels are under con- 
siderable tension is shown by their great contraction in vaselined 
tubes. Contracted gels removed from vaselined tubes have a lower 
vibration frequency than similar gels adhering to the walls ot 
tubes of equal diameter. Since vibration frequency varies inversely 
as the diameter of the gel column, tension must exert some influ- 
ence on pitch. Vibration frequency varies directly as the concen- 
tration of silicic acid, increases with excess of mineral acid, and 
decreases with excess of organic acids. Syneresis (separation of 
aqueous solutions from highly hydrated gels) increases with increase 
in concentration of silicic acid, increases with excess of mineral 
acids, and decreases with excess of organic acids. For acid gels the 
factors which increase vibration frequency also increase syneresis. 
Vibration and syneresis are directly related to tension, but basic 
gels are abnormal in this respect. Syneresis varies directly as the 
free surface. When gels contract in vaselined tubes far more liquid 
separates than from equal volumes of gel in plain tubes to which 
the gel adheres. J. F.S. 


Influence of the Age of Ferric Arsenate on its Peptisation. 
Harry N. Hotmes and Pau H. Fauu (J. Amer. Chem. Soc., 1919, 
41, 713—717).—Determinations have been made of the amount of 
a 5N-solution of ferric chloride solution required to peptise 1°32 
grams of ferric arsenate of various ages. The arsenate was pre 
pared in bottles by adding 3 c.c. of 5N-ferric chloride solution to 
17°6 c.c. of Jf/5-disodium arsenate solution and shaking vigorously 
for three minutes. The samples were then preserved, and after 
measured intervals were treated with ferric chloride solution and 
vigorously shaken until, by the trial method, the minimum quan- 
tity of ferric chloride required for peptisation was found. The 
experiments were made with ferric arsenate of ages varying up 
fifty-six days. It is shown that the amount of ferric chloride 
required increases rapidly if the precipitate is allowed to age before 
peptisation—up to an age of one or two days. After this there 
only a very small increase in the amount of ferric chloride needed 
even if the precipitate is kept a month before peptisation. The 
explanation of this behaviour is found in a decrease in hydration 
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of the precipitate—rapid during the first day and slow afterwards; 
also in the formation of larger aggregates with a consequent 
decrease in the external surface of the particles. Both influences 
retard diffusion of a solution of a peptising agent and greatly check 
the rate of peptisation. A few experiments, using ammonium hydr- 
oxide and sodium hydroxide as peptising agent, led to similar 
results. J. F. §. 


Jellies [formed] by Slow Neutralisation. Harry N. Hoimes 
and Paut H. Fai (J. Amer. Chem. Soc., 1919, 41, 763—764).— 
Clear gels of ferric arsenate, peptised by ferric chloride, can be pre- 
pared by entirely filling a bottle with the sol, covering the neck with 
a piece of gold-beaters’ skin, and placing in a tube attached to the 
neck 2 c.c. of V-ammonium hydroxide, 2 c.c. of saturated calcium 
hydroxide solution, or 2 c.c. of sodium acetate solution. The base 
diffuses through the membrane and neutralises the free acid slowly 
enough to allow of the formation of a perfect gel structure. 

J. F. S. 


Calculation of the Equilibrium Constants in the Deacon 
Process. W. D. Treapwett (Zeitsch. Elektrochem., 1917, 23, 
177—179).—A theoretical paper, in which, making use of -known 
data and the dissociation constants of water and hydrogen chloride, 
the author shows that the equilibrium constants of the Deacon 
process are given by the expression log K,=6034/7'—6°972. This 
expression is trustworthy between 300° and 1800°, and the values 
are nearly correct at temperatures in the region of the atmospheric 
temperature. J. F. 8. 


Influence of Substitution in the Components on the 
Equilibrium of Binary Solutions. VII. Binary Solutions 
Equilibria of a- and f$-Naphthylamine respectively with 
Nitro-derivatives of Benzene. Rosert Kremann and GrorG 
GrasseR (Monatsh., 1916, 37, 723—753. Compare this vol., 
ii, 275).—Fusion curves have been produced for the binary 
systems formed between a- and f-naphthylamine respectively and 
the three dinitrobenzenes, 2 : 4-dinitrotoluene, 1 : 3 : 5-trinitro- 
benzene, the three mononitrophenols, and 2 :4-dinitrophenol respec- 
tively. It is shown that neither a- nor B-naphthylamine forms com- 
pounds with o-dinitrobenzene or o-nitrophenol; B-naphthylamine 
forms no compounds with 2: 4-dinitrotoluene. Equimolecular 
compounds are formed between a-naphthylamine and pdinitro- 
berzene (m. p. 81°8°), m-dinitrobenzene (m. p. 63°8°), 2 :4-dinitro- 
toluene (m. p. 62°), m-nitrophenol (m. p. 56°3°), p-nitrophenol 
(m. p. 68°2°), and 2:4-dinitrophenol (m. p. 104°5°). A compound 
of unknown and undetermined composition is indicated in the 
system a-naphthylamine-trinitrobenzene. | Equimolecular com- 
pounds are formed between f-naphthylamine and p-dinitrobenzene 
(m. p. 91°), m-dinitrobenzene (m. p. 53°3°), 1:3:5-trinitrobenzene 
(m. p. 161°), m-nitrophenol (m. p. 63°5°), p-nitrophenol (m. p. 
81°5°), and 2:4-dinitrophenol (m. p. 72°3°). In the case of the 
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compounds with the dinitrobenzenes, the range of existence is 
greater for the compounds with a-naphthylamine than for those 
with B-naphthylamine. J. F. 8. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. VIII. Rosert Kremann and 
Witnetm Csanyi (Monatsh., 1916, 37, 755—760. Compare pre- 
ceding abstract)—Fusion curves have been produced for the 
binary systems formed between B-naphthylamine and the three 
dihydroxybenzenes. It is shown that B-naphthylamine forms equi- 
molecular compounds with resorcinol (m. p. 77°6°) and catechol 
(m. p. 81°3°). A compound (m. p. 141°7°) is formed between two 


molecules of B-naphthylamine and one molecule of quinol. 
J. F. §. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. IX. A Comparative 
Determination of the Degree of Dissociation of some 
Additive Compounds in the Molten Condition. Roserr 
KremMann and Gerora Grasser (Monatsh., 1916, 37, 761—774. 
Compare preceding abstracts)—The degree of dissociation of the 
equimolecular compounds, formed by naphthalene, a-naphthy!- 
amine, 8-naphthylamine, and aniline with various other substances, 
has been calculated. The calculation was carried out by means of 
the formula of van Laar, a)=(RT,*/Q)[2*(1+2z)]/[4(7%)—7)], in 
which 7) is the melting point of the pure compound, a, the degree 
of dissociation, 7' is the melting point of a mixture of the com- 
pound and its components in a concentration z, and @Q, is the total 
heat of fusion which is made up of the real heat of fusion gg and 
the heat of dissociation A. @, is determined experimentally from 
the initial direction of the fusion curve of the compound and an 
indifferent substance by means of the expression (d7'/dz)= 
— RT /(q9+ eA)= —RT7/Qo. As indifferent substances, pnitro- 
toluene and nitrobenzene were used in the experiments. The fol- 
lowing values of a, were obtained: naphthalene—m-dinitrobenzene, 
0°93; naphthalene—p-dinitrobenzene, 0°87; naphthalene—2 : 4-di- 
nitrotoluene, 0°86; naphthalene—2:4-dinitrophenol, 0-83; a-naph- 
thylamine~m-dinitrobenzene, 0°53; a-naphthylamine—2 : 4-dinitro- 
toluene, 0°58; a-naphthylamine-—m-nitrophenol, 0°55; a-naphthyl- 
amine—p-nitrophenol, 0°56; a-naphthylamine—2 : 4-dinitrophenol, 
0-28; 8-naphthylamine—m-dinitrobenzene, 0°88; S-naphthylamine- 
m-nitrophenol, 0°55; 8-naphthylamine—p-nitrophenol, 0°54; B-naph- 
thylamine—2 : 4-dinitrotoluene, 0°61; aniline—m-dinitrobenzene, 0°23 ; 
aniline—2 : 4-dinitrotoluene, 0°67 ; aniline-phenol, 0°44; and aniline- 
m-cresol, 0°10. J. F.S. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XIX. The Binary 
Systems of Antipyrine with Phenols and their Derivatives. 
Rosert KremMann and Ortrriep Haas (Monatsh., 1919, 40, 
155—188. Compare this vol., ii, 275)—By means of melting- 
point curves, the binary systems, antipyrine and phenolic sub- 


—~ © met oe S&S Ow 


Qe 


GENERAL AND PHYSICAL CHEMISTRY. li. 457 


stances, have been investigated with the object, as in the previous 
communications, of ascertaining the influence of substitution on 
the tendency of organic substances to form molecular compounds. 
In the present papers, the systems antipyrine with phenol, salicylic 
acid, a-naphthol, 8-naphthol, o-nitrophenol, p-nitrophenol, m-nitro- 
phenol, 2:4-dinitrophenol, pyrogallol, catechol, quinol, and 
resorcinol have been examined and the fusion curves constructed. 
It is shown that an equimolecular compound is formed between 
antipyrine and salicylic acid, phenol, a-naphthoi, and B-naphthol 
respectively. In the case of the nitrophenols, antipyrine, as in 
other cases, forms no compounds with o-nitrophenol, but with 
pnitrophenol three molecular compounds are formed, namely, 
two molecules of antipyrine with one molecule of p-nitrophenol, 
and one molecule of antipyrine with one and two molecules, 
respectively, of p-nitrophenol. In the cases of m-nitrophenol, pyro- 
gallol, and 2:4-dinitrophenol, only the melting-point curves of the 
pure components could be observed, owing to the extreme slow- 
ness of the crystallisation of the melt lying between them. There 
is little doubt that in these cases one or more molecular compounds 
exist, but they could not be obtained. Catechol forms three mole- 
cular compounds with antipyrine, one molecule of the phenol to 
one and two molecules of antipyrine respectively, and two mole- 
cules of the phenol to one molecule of antipyrine. In the case of 
quinol, two compounds are formed, two molecules of antipyrine to 
one and three molecules, respectively, of quinol. J. F. 8. 


Influegce of Substitution in the Components on the 
Equilibrium in Binary Solutions. XX. The Binary 
Systems of Acenaphthene with some Nitro-derivatives of 
Benzene. Rosert KReEMANN and OrrrieD Haas (Monatsh., 1919, 
40, 189—-204. Compare preceding abstract).—Fusion curves have 
been constructed for the binary systems formed between 
acenaphthene and the three dinitrobenzenes, 2:4-dinitrotoluene, 
the three nitrophenols, 2:4-dinitrophenol, and picrie acid 
respectively. The systems acenaphthene-o-dinitrobenzene and 
acenaphthene—p-dinitrobenzene form no compounds, but simple 
eutectics; m-dinitrobenzene, on the other hand, forms an equi- 
molecular compound (m. p. 70°1°). In the case of dinitrotoluene, 
an equimolecular compound is also formed (m. p. 57°5°). No com- 
pounds are formed between acenaphthene and the three nitro- 
phenols, simple eutectics being formed in each case. An equi- 
molecular compound is formed between 2:4-dinitrophenol and 
acenaphthene (m. p. 86°), and a similar equimolecular compound is 
formed between picric acid and acenaphthene (m. p. 151°5°). 

F. S. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XXI. The Binary 
Systems of Trimethylcarbinol with Phenols and Amines 
respectively. Ropert Kremann and Orro W ik (Monatsh., 1919, 
40, 205-236. Compare preceding abstract).—Fusion curves have 
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been constructed for the binary systems trimethylcarbinol and the 
three dihydroxybenzenes, a-naphthol, f§-naphthol, pyrogallol, 
p-toluidine, the three phenylenediamines, a-naphthylamine and 
B-naphthylamine respectively. It is shown that two compounds 
are formed between catechol and _ trimethylearbinol, namely, 
between two molecules of catechol and one molecule of the alcohol 
(m. p. 69°7°), and between two molecules of the alcohol and one 
molecule of catechol (m. p. 29°). In the case of resorcinol and 
trimethylcarbinol, two compounds are also formed, an equimole- 
cular compound (m. p. 45°8°) and a compound between two 
molecules of the alcohol and one molecule of resorcinol (m. p. 
47°3°). The volatility of trimethylearbinol rendered the examin- 
ation of the fusion curve with quinol incomplete, so that nothing 
can be said of any compounds which may be formed in this case. 
Pyrogallol, a-naphthol, and 8-naphthol each form a single com- 
pound with trimethylearbinol which melt at 56°2°, 1°0°, and 24° 
respectively. Trimethylearbinol forms no compounds, but only 
simple eutectics with p-toluidine, m-phenylenediamine, and 
p-phenylenediamine. Two compounds are formed between tri- 
methylearbinol and B-naphthylamine, namely, a compound between 
two molecules of the amine and one molecule of the alcohol (m. p. 
95°5°), and between one molecule of the amine and two molecules 
of the alcohol (m. p. 92°). In the case of a-naphthylamine, three 
compounds are formed, namely, between two molecules of the amine 
and one molecule of the alcohol (m. p. 29°5°), one molecule of the 
amine and two molecules of the alcohol (m. p. 24°1°), and between 
one molecule of the amine and six molecules of the alcohol (m. p. 


16-0°). J.F.S. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XXII. The Binary 
Systems Triphenylcarbinol with Phenols and Amines 
respectively. Roserr Kremann and Orro WL LK (Monatsh., 1919, 
40, 237—258. Compare preceding abstracts).—Fusion curves 
have been constructed for the binary systems triphenylcarbinol and 
phenol, a-naphthol, 8-naphthol, quinol, catechol, resorcinol, 
p-toluidine, a-naphthylamine, and A-naphthylamine respectively. 
It is shown that phenol, a-naphthol, and f8-naphthol form only 
simple eutectics, and no compounds with triphenylearbinol. Tr- 
phenylearbinol forms a single compound with two molecules of 
catechol (m. p. 82°0°) and with two molecules of quinol (m. p. 
151°6°). In the case of resorcinol, a reddish-brown substance of 
high melting point separates from the mixture when the concentra- 
tion of the mixture lies between 25% and 55% of triphenylcarbindl. 
This compound has not been further examined and is not a mole- 
cular compound. No molecular compounds are formed betwee! 
triphenylcarbinol and p-toluidine, a-naphthylamine and B-naphthy!- 
amine, respectively, simple eutectics being formed in each case. 


J. F. 8. 
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Interchange of Bases in Permutite. Gerrrrup KornFELp 
(Zeitsch. Elektrochem., 1917, 28, 173—177. Compare A., 1918, 
ii, 315).—The replacement of sodium in sodium permutite by silver, 
and the replacement of silver in silver permutite by potassium, 
barium, and ammonium have been studied. It is found that 
shaking permutite with solutions of the various salts for twenty 
minutes is sufficient to complete the interchange. In all cases 
except the replacement of silver by barium, the concentration of 
the solution has no effect on the amount of change. The change 
between sodium permutite and silver is represented by the equation 
([Agp]/Na,)'™ x (Na,/Ag,)=129, the indices P and L denoting, 
respectively, permutite and solution. In the case of silver per- 
mutite and ammonium nitrate, the reaction is represented by 
(Ag,/[NH,],)'” x ({NH,],/Ag,) = 37°7. The replacement of 
silver by potassium is given by the equation 


(Ag,/K,)?” x (K,/Ag,) =const. = 9-9, 
and the replacement of silver by barium by the formula 


1:5=(Ag,/ ./Ba,)** x ( ./Ba,/Ag,). 
The various theories put forward to explain the above-mentioned 
interchange are discussed in the paper. J. F. 8. 


Wollastonite (CaO,SiO,) and Related Solid Solutions in 
the Ternary System Lime-Magnesia-Silica. J. B. Feracuson 
and H. E. Merwin (Amer. J. Sci., 1919, [iv], 48, 165—189).—A 
continuation of work previously published (this vol., ii, 401). In 
the present paper, the solid phases of the ternary system lime— 
magnesia-silica are examined. The solid phases were obtained by 
preparing glasses of the desired composition and crystallising at 
low temperatures. The solids obtained were heated at various 
temperatures and the changes noted. The results confirm the 
earlier work with regard to the wollastonite—diopside solid solu- 
tions, namely, that wollastonite will take up a maximum of 17% 
of diopside to form solid solutions. The existence of solid solu- 
tions of pseudowollastonite—diopside containing a maximum of 16% 
of diopside is confirmed. A new compound, 5CaO,2Mg0,6Si0,, is 
described. Solid solutions of akermanite (or perhaps of an un- 
stable compound, 3CaO,MgO,3Si0O,) in both wollastonite and 
pseudowollastonite are shown to exist. The wollastonite solutions 
extend to a composition containing between 60% and 70% of Aker- 
manite, and the pseudowollastonite solid solutions extend to a com- 
position containing about 23% of the same compound. It is shown 
that an area exists in which the wollastonite—diopside, wollastonite— 
ikermanite, and wollastonite-5CaO,2MgO,6SiO, solid solutions are 
all capable of existence. The decomposition temperatures on this 
area between the 17% diopside solid solution and the compound 
5CaO,2MgO,6Si0, pass through a minimum. The compound 
5CaO,2MgO,6SiO, decomposes at 1365°, and the 17% diopside solid 
solutions at about 1340°, whilst pure wollastonite undergoes 
inversion at 1200°. 
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Further, the inversion temperatures and decomposition tempera- 
tures of the solid solutions of silica and the compound 3CaO,2S8i0, 
were studied. The results are discussed generally, and diagrams 
and models to represent the system are drawn. . #. 8. 


Graphic Representation of Systems of the Form 
a+b=ec in Triangular Co-ordinates and a [Method of| 
Presentation of the Phase Rule. Wa. Osrwatp (Zeitsch, 
Elektrochem., 1919, 25, 251—254).—A mathematical paper in 
which the representation of systems of the form a+6=c on tri- 
angular co-ordinates is considered. The use of such a co-ordination 
system for the general representation of phaserule problems is 
discussed. J. F.S. 


Theory of Detonation. R. Becker (Zeitsch. Elektrochem., 
1917, 28, 40—49).—The theory of detonation is developed mathe- 
matically, and from the equations deduced the following values are 
calculated, which are of the same order as the experimentally deter- 
mined values: for a detonation temperature of 2000° with glyceryl 
trinitrate, a detonation pressure of 92,500 atms. is set up and the 
detonation proceeds through the mass with a velocity of 7230 
metres per sec.; for 2500° the corresponding figures are 110,500 
atm. and 7930 metres per sec. J. ¥F.S. 


Development of Atomism. I. M. Giva (Gazzetta, 1919, 
49, ii, 1—42).—A historical essay with the headings: Genesis of 
atomism; precursors of atomism in Greece; doctrine of the ele- 
ments: Anaxagoras and Empedocles; the atomistic system: Leu- 
cippus and Democritus; Plato and Aristotle; atomism of Epicurus; 
atomistics in the poem of Lucretius; atomistics in the Middle Ages; 
Arabic atomism. =. a a 


Harmony of the Atomic Weights. Epvarp Scumiz (Ber., 
Deut. pharm. Ges., 1919, 29, 504—518).—The author calculates 
numerical relationships between the atomic weights of the elements. 
These relationships are the same as those which exist between the 
sides, hypotenuse, and radius of the inscribed circle of an isosceles 
right-angled triangle, and the radius of the circumscribed circle 
round the squares erected on the sides of the triangle. The ratios 
of the named lines are /2/2:1:(2—1)/2:./5/2. Thus in 
twelve cases it is shown that the ratio of the atomic weights of 
pairs of elements in the same group of the periodic system is 
/5:/2; in nine other cases the ratio is /5:./5—1. In several 
cases contiguous elements in the same series exhibit the ratio 
7 5/2:(2./2—1)/2. Other relationships of a similar character are 
also given. J. F. 8. 


Law of Multiple Proportions. E. Puxeppu (Gazzetta, 1919, 
49, i, 203—-208).—The various forms in which the law of multiple 
proportions is expressed, including the new statement of this law by 
Balareff (A., 1918, ii, 15), are discussed. It is shown that the law, 
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usually illustrated by means of the oxides of nitrogen and by a few 
other inorganic and organic groups of compounds, possesses an 
intrinsic significance different from that commonly attributed to it, 
and that the new mode of enunciating it is a necessary consequence 
of various principles of general chemistry, and does not correspond 
exactly with the original enunciation. 2. am F 


Determination of Molecular and Atomic Weights ; the 
Density of Gases under Normal Conditions and Critical 
Constants. J.J. van Laar (J. Chim. Phys., 1919, 17, 266—328). 
—A critical consideration of the methods of calculating atomic and 
molecular weights of gases from purely physical data. It is shown 
that for the majority of gases, on the assumption that v=o, 
a = a(evkT\/edRkTe) and b = b,(es/k?)/(eV/27c), where a = RT. At 
0 RTy=1 and ag=(a,) e8%e-1 and bg=(b,), .eXTe-1, On reduc- 
ing a, and b, of the volume v, to the volume v=,, the values 
become (a-), = $a, and (b,), = $b, where ¢ is given by the ex- 
pression ¢=1+e7',, in which ¢ has a value 54 x 10-5 for substances 
with a critical temperature below 300° Abs. and 43x 10-5 for sub- 
stances with a critical temperature above 300° Abs. This differ- 
ence may probably be expressed by an expression of the type 
od=1+e7,—e¢/T2. The value e=43 x 10-5 may, however, always be 
used, since the value of B, is nearly always relatively very small for 
substances with a critical temperature below 300° absolute, so that 
this value has little influence on the value of M. The function e*/%? 
often appears too large for diatomic gases, and in this case it may 
be retained if a=4RT7, is employed. In the majority of cases where 
the critical temperature is above 300° B)=b)—a)=(b.— 
a). e®Te-! x (14+ 0°000437,). In this formula 6, may be calculated 
from the expression b,=R7'./8p,, and a, from a,= RT, x b,x 
27/8:A, where the correcting factor A is obtained from the formula 
A=27/(8y—1)[y/(y+1)? and 2y=1+0°038/7,. In the case of 
abnormal substances a, and b, may not be calculated by the above 
simple formule, but by means of much more complicated formule 
which are developed in the paper. The formule put forward are 
used to calculate the atomic weights of carbon, xenon, nitrogen, 
helium, hydrogen, neon, argon, and krypton from physical data, and 
yield values in excellent agreement with the accepted values. 

J. F. 8. 


Single Deflexion Method of Weighing. Paui H. M.-P. 
Brinton (J. Amer. Chem. Soc., 1919, 41, 1151—1155).—To use 
this method, the balance is given a permanent overload on the left 
arm by screwing the adjusting nut on one end of the beam until, 
when the beam and pans are released, the pointer swings out 3 to 7 
divisions to the right. The pan arrests must be so adjusted that 
there is no lateral vibration of the pans when released, and the 
method may not be used with balances in which the beam and pans 
are released by a single operation, such as the turning of a single 
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milled head or lever. In making a measurement after freeing the 
beam, the pans are released by a gentle, steady motion, the pointer 
swings out to the right, and the turning point of the single swing 
is taken as the zero of the balance. To obtain the weight of any 
object, it is counterbalanced by weights until on releasing the pans 
the pointer swings out to the same point. A number of readings 
made by the author and by students are given to show that exceed- 
- ingly rapid weighing to within 0°1 mg. is possible by this method. 

J. F. 8. 


Self-acting Mercury Pump. A. Srock (Zeitsch. Elektrochem., 
1917, 23, 35—40).—A self-acting mercury pump, on the Toepler 
principle, is described, which permits the collection of the gases 
pumped off. The movable mercury reservoir is replaced by a strong 
three-necked bottle into which the foot of the pump enters. The 
mercury is raised by means of air or carbon dioxide under pressure 
until the pump is full, then by means of valves actuated by the 
mercury, the pressure is cut off and the mercury falls again. The 
pump has the advantage, in addition to the ease of operation, that 
the mercury does not become contaminated with impurities from 
rubber connexions between its two main parts. J. F.S. 


Greaseless Valve for Gas Work. A. Srock (Zevisch. Elektro- 
chem., 1917, 23, 33—35).—A modification of the floating valve 
previously described (A., 1915, ii, 339) is given in the paper. This 
consists of a pair of narrow tubes ground to fit a constriction in 
each of two parallel tubes. On raising a mercury reservoir con- 
nected with the tubes the valves are raised and close the apparatus. 
The action is similar to that of the valve in a Toepler pump. Three 
forms of valve are described which are designed for use in working 
with gases which have chemical action on the lubricant used with 
glass taps. These valves are made of a porous material which will 
allow the passage of gases, but not of mercury, so that when the 
valve is in contact with mercury no gas may pass. The valves are 
fitted into the glass parts of apparatus by ground joints. These 
valves may be used in the production of high vacua, and they 
exhibit no tendency to absorb gases. They are rather slow in 
action ; thus the pressure in a 1350 c.c. flask filled with air was 
reduced from 760 mm. to 391 mm. in five minutes, to 189 mm. in 
fifteen minutes, 73 mm. in thirty minutes, and to 0-0006 mm. in 
ten hours by means of a mercury pump fitted with a double valve 
of the type described. J. F. 8. 


Gas Washing and Absorption Apparatus. Fritz Frizpricus 
(Zeitsch. angew. Chem., 1919, 32, 252—256).—The author dis- 
cusses the properties of some thirty different forms of gas-washing 
and gas-absorption apparatus which have been described since the 
first Woulfe’s bottle was used for the purpose. He considers that 
only those forms which have a “serpentine” principle ensure com- 


plete washing or absorption of a gas under reasonable ee 
W. P. 5. 
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Simple Distillation and Extraction Apparatus. H.W. van 
Urx (Pharm. Weekblad, 1919, 56, 1301—1303).—A description, 
illustrated by a diagram, of a simple apparatus which may be used 
alternatively for direct distillation or extraction. W. S. M. 


Inorganic Chemistry. 


An Electrolytic Hydrogen Generator for the Laboratory. 
L. D. Wittrams (J. Soc. Chem. Ind., 1919, 38, 3557).—The cell 
consists of a filter flask of 250 c.c. capacity fitted with a cork 
carrying a straight tube 30 cm. long and 1°5 cm. wide. The anode 
isa strip of lead inside the tube 25 cm. long, the lower end as wide 
as possible, whilst the remainder is 1 cm. wide. The upper end is 
soldered to a copper lead which supports the electrode so that its 
lower end is 1 cm. above the bottom of the tube. The cathode is 
a strip of lead foil thin enough to pass between the cork and the 
neck of the flask without causing any leakage. The electrolyte 
consists of 20% sulphuric acid, and should nearly fill the flask when 
the exit is open. Such a cell will produce 7 c.c. of hydrogen per 
ampere per minute. The ideal plant for a small laboratory con- 
sists of ten cells run normally at 1 ampere, with a variable resist- 
ance, an ammeter, and purifying apparatus. The cell can also be 
used as a source of oxygen. E. H. R. 


Physical Constants of Chlorine under the Action of Light. 
A. Campert1 (Wuovo Cim., 1919, [vi], 17, i, 143—158).—Experi- 
ment shows that the internal friction and the thermal conductivity 
of chlorine are not appreciably modified by the light from an arc 
lamp which has been passed through a dilute solution of copper 
sulphate to free it from most of the less refrangible radiations. 
The same is, contrary to the conclusions of Trautz (A., 1912, 
ii, 746), most probably the case with the thermal capacity, that is, 
the specific heat at constant volume, of the gas. The value of 
»x 10" found for chlorine is 1328 at 15°. The thermal conductivity 
of chlorine is about 0-8 times that of air. oe me A 


The Catalytic Oxidation of Ammonia. Pav Pascat and 
Evetne Decarrizre (Bull. Soc. chim., 1919, [iv], 25, 489—507). 
—Platinum was used as a catalyst in six different states of sub- 
division, varying from thin platinum foil cut into pieces and made 
into balls to platinised anhydrous magnesium sulphate. There is 
4 certain minimum temperature for an appreciable velocity of 
oxidation varying with the physical state of the catalyst. This 
minimum temperature increases with the curvature of the surface 
of the catalyst, but is independent of the duration of contact and 
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of the concentration of the air-ammonia mixture. In every case 
there is a certain temperature and concentration range over which 
the maximum oxidation occurs, the yield diminishing outside these 
limits and becoming insignificant at 900°. In the case where balls 
of platinum foil were the catalyst, increasing the oxygen content 
of the air slightly increased the yield. The ammonia not con- 
verted into oxides of nitrogen is almost invariably lost as free 
nitrogen, but there are three exceptions where some of the ammonia 
passes through unchanged: (1) when the temperature is only about 
320°; (2) when the alveolar industrial catalyst is used; (3) when 
the catalyst is a plug of very fine platinum wire or wool. [See, 
further, J. Soc. Chem. Ind., 1919, November. ] W. G. 


Effect of Diminution of Pressure on the Fixation of 
Nitrogen as Nitric Oxide by means of the Electric Arc, 
E. Briner and Pa. Navitte (Helv. Chim. Acta, 1919, 2, 
348—352).—As in the formation of ammonia (compare this vol., 
ii, 148, 190, 338), the optimum yield of nitric oxide from nitrogen- 
oxygen mixtures under the influence of the electric are is given 
when the nitrogen is in excess, when the pressure is low, and when 
electrodes of certain metals are employed; iron and nickel behave 
normally, the optimum yield being then obtained with 50% of 
oxygen, whilst the displacement of the optimum towards the 
nitrogen-rich mixtures is most marked with platinum and less so 
with iridium and copper. The actual increases in the yield pro 
duced by lowering the pressure and by using excess of nitrogen 
are less pronounced than in the case of ammonia, but the depend- 
ence of the displacement of the optimum yield on a reaction 
localised in the neighbourhood of the electrodes is more apparent, 
and is shown only with short arcs and particularly with parallel 
electrodes. These results are in accord with Guldberg and Waage’ 
law only if the active masses are represented by the concentrations 
of active particles, and not by the molecular concentrations of the 
two elements; such active particles are most probably the neutral 
atoms liberated by the dissociating action of the are on the mole 
cules. The favourable result obtained by use of excess of nitrogen 
is explained by the greater resistance to dissociation exhibited by 
nitrogen molecules. T. H. P. 


Alkali Hypochlorites; Free or Combined Salts. Ep. 
Justin-MvueEtier (J. Pharm. Chim., 1919, [vii], 20, 113—115).— 
Reasons and evidence are adduced to show that alkali hypochlorite: 
have the formula X,OCI, or NaOCl,NaCl, the constituents in the 
latter formula being combined to form a single molecule. The 
similarity between the reactions of calcium hypochlorite and alkali 
hypochlorite favours the combined salt view, as does also the 
decomposition of calcium hypochlorite by sodium carbonate: 
CaOCl, + Na,CO,=Na,OCl,+CaCO;. The reaction between 4 
hypochlorite and sulphuric acid would be represented by the equa 
tion Na,OCl,+H,SO,=Na,80,+Cl,+H,O, whilst the equatio 


INORGANIC CHEMISTRY. ii. 465 


NaOCl + NaCl + H,SO, = Na,SO,+Cl,+H,O would be represent- 
ative of the reaction if the hypochlorite consisted of NaOCl. 
W. P. S. 


New Compound of Lime and Bromine and a Process 
for its Manufacture. Jonn Srantzey Artaur and Legonarp 
Gisss Kiuusy (Brit. Pat., 131750).—A new bactericidal compound, 
CaO,CaOBr,,H,O, having properties similar to bleaching powder, 
but stable up to 100°, is produced by heating at 100° the red com- 
pound, CaOBr,,H,O, formed by acting on quicklime with bromine 
and water in the proportion of 100 grams of the former to 41 c.c. 
of bromine and 36 c.c. of water. During the heating, bromine and 
water are evolved, and the new compound remains as a pale yellow 
powder containing about 33% of available bromine. [See also 
J. Soc. Chem. Ind., 1919, 843a.] G. F. M. 


Some Chemically Reactive Alloys. E. A. Asncrorr (Trans. 
Faraday Soc., 1919, 14, 271—277).—Alloys of magnesium and lead 
containing from 5% to 50% of magnesium and 95% to 50% of lead 
when exposed to moist air rapidly absorb the whole of the oxygen 
present. The two metals form the compound Mg,Pb, and the 
corresponding alloy, containing 19% of magnesium and 81% of lead, 
is the most reactive of the series. During the oxidation process, 
the alloy crumbles to a black powder, a mixture of magnesium 
hydroxide, Mg(OH),, and a hydrate of lead sub-oxide, Pb,(OH),, 
being formed. These hydrates are stable when heated at 200°. 
The mixture is unaffected by further exposure to dry air, but in 
presence of water further oxidation occurs, the lead sub-oxide being 
oxidised to Pb(OH),. With the more reactive alloys, the action 
takes place in the cold, but with those containing upwards of 35% 
of magnesium, heat is necessary. The use of these alloys is sug- 
gested for removing the last traces of oxygen from gas mixtures, 
for instance, in the preparation of pure hydrogen for aircraft 
purposes. 

When the alloys are boiled with water, oxidation occurs and free 
hydrogen is formed. The magnesium is oxidised rapidly, but the 
formation of lead sub-oxide takes place relatively slowly. When, 
however, the digestion with water is carried out under pressure at 
about 150°, the lead is completely oxidised to lead oxide and the 
theoretical quantity of hydrogen is liberated. 

Alloys of magnesium and zinc are far less reactive. In fact, 
these alloys show greater resistance to oxidation than either mag- 


nesium or zinc alone (compare Grube, A., 1905, ii, 320). 
E. H. R. 


Thorium Lead. O. Hénicscumip (Zeitsch. Elektrochem., 1917, 
28, 161—165).—After a discussion on the atomic weights and 
origins of the various lead isotopes, the author describes a series of 
experiments made to determine the atomic weight of the lead 
extracted from thorite from Ceylon. The method of analysis is 
the same as that previously described (A., 1914, ii, 653). Four 
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determinations were made of the ratio (Th)—-PbCl,:2Ag and four 
determinations of the ratio Th-(PbCl,):2AgCl. From the first 
set of measurements the value 207°77 is obtained, and from the 
second set the value 207°78. From both sets, the mean value 
207-:77+0-14 is calculated as the atomic weight of lead from this 
source. The present value is entirely in agreement with the value 
determined by Soddy (T., 1914, 105, 1402) by an indirect method. 
Assuming the stability of the two isotopes Ra(G) and Th(E), the 
author calculates that these two substances are present in the ratio 
20:7, or that the lead from thorite consists of 8°9% of uranium- 
lead and 91:1% of thorium-lead. J. F. 8. 


Thallium Selenides. Luica1 Rotia (Atti R. Accad. Lineei, 
1919, [fv], 28, i, 355—-359).—-According to both Pélabon (A., 1907, 
ii, 688) and Murakami (A., 1916, ii, 34), thallium and selenium 
form three compounds, the former giving to them the formule 
Tl,Se, TlSe, and T1,Se,, and the latter Tl1,Se, TlSe, and T1,Se,. 
The author’s attempts at thermal analysis of this system lead to 
discordant results, the inapplicability of this method depending on 
the slowness of the reaction involved or on its inconsiderable heat 
effect. The more sensitive method, consisting in tracing the vari- 
ation of the solution tension with change of the composition, has 
therefore been employed, the results obtained excluding the exist- 
ence of the third thallium selenide, for which different formule were 


given by Pélabon and Murakami. xe Me 


Rare Earths. IX. Atomic Weight of Yttrium. III. 
H. C. Kremers and B. 8S. Horxtns (J. Amer. Chem. Soc., 1919, 
41, 718—721).—The atomic weight of yttrium has been determined 
by the silver chloride method. The yttrium compound was purified 
by the sodium nitrite precipitation method (A., 1917, ii, 34), and 
the product converted into oxalate. The oxalate was ignited in a 
platinum dish and the oxide dissolved in redistilled nitric acid. 
The solution was filtered and diluted with 2 litres of “ conductivity 
water”’ in a Jena flask, and treated with ammonia gas. The pre- 
cipitated hydroxide was washed by decantation, dissolved in nitric 
acid, and reprecipitated with oxalic acid. The oxalate was again 
ignited, and the whole process of purification repeated. The final 
oxide was moistened with water, and hydrogen chloride passed over 
until all had dissolved, and, after filtering, the solution was stored 
in a quartz flask. The method of dehydrating, fusing, and weigh- 
ing the anhydrous chloride was the same as previously described 
(loc. cit.). The anhydrous yttrium chloride was dissolved in 4 
small quantity of water in a small quartz flask, and the solution 
transferred to a 5-litre glass bottle, diluted with 2 litres of water, 
and treated slowly with continuous shaking with the same volume 
of silver nitrate solution containing the calculated amount of silver 
nitrate. The bottle and contents were then placed in a shaking 
machine and shaken for twelve hours. The precipitate was allowed 
to settle, and the solution tested in a nephelometer for an excess 
of either chloride or silver ions. Additions of a standard solution 
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of either silver nitrate or sodium chloride were made until equi- 
valence was obtained, and the solution again suaken for several 
hours. The whole process was carried out in a dark-room. The 
precipitation was effected in the above manner because earlier 
experiments had shown that equilibrium was only slowly attained, 
and dilute solutions with shaking were important factors in reach- 
ing a satisfactory end-point. Experiments were made with seven 
samples, and from the ratio 3Ag: YtCl, the atomic weight of 89°33 
was obtained, the extreme values being 89-30 and 89°34. 
J. F.S. 


Reducing Action of Manganous Oxide. V. Macri (Boll. 
chim. farm., 1919, 58, 201—202).—Manganous sulphate completely 
precipitates the silver from a hot ammoniacal silver nitrate solu- 
tion. The white precipitate formed by addition of the manganous 
salt to ammoniacal mercuric nitrate solution turns grey and then 
brown on boiling, and, after treatment with sulphur dioxide solu- 
tion or an acidified solution of a sulphite, leaves a heavy, brownish- 
grey, pulverulent deposit, which is not dissolved by dilute nitric 
acid, but is readily attacked by the concentrated acid, with form- 
ation of nitrous fumes. When an ammoniacal solution of copper 
and manganous sulphates is boiled, cuprous oxide is precipitated ; 
the supernatant, colourless liquid gradually becomes blue in the 
air. Addition of ammonia to a solution containing a cobalt and a 
manganous salt yields a precipitate of manganous hydroxide which 
gradually becomes brown, not, however, by direct reduction of the 
cobalt oxide, since the latter first undergoes peroxidation in the 
air, and then gives up its oxygen to the manganese, especially on 
shaking. No tests were made with gold or platinum, but the 
hydroxides of other metals are not oxidised by manganous salts. 

x. MB. P. 


Corrosion of Metals, especially Rusting of Iron. F. 
Goupriaan (Chem. Weekblad, 1919, 16, [40], 1270—1285).—The 
conditions governing the corrosion of metals, especially the rusting 
of iron, have been investigated by the author. In pure, air-free 
water the process is purely electrolytic. When the concentration 
of the Fe** ions in the solution is 1°2 x 10-® gram-mols. per litre, 
action ceases. The addition of oxygen produces a very marked 
effect ; the oxidation of the ions gives rise to a fresh 7.M.F., and 
corrosion will continue unless interrupted by a disturbance of the 
equilibrium of the metal itself. Carbon dioxide is not essential for 
corrosion ; it plays a secondary part only. Nor are the formation 
and effect. of hydrogen peroxide (Traube, A., 1885, 1105) confirmed. 
In presence of oxygen, the velocity of corrosion=K(C,—C,), Cy 
being the solubility of the oxygen in the electrolyte and C, its con- 
centration near the iron. Corrosion is greatest where C,=C,, that 
is, where the metal is in contact both with air and water. In weak 
salt solutions, no effect is observed. Most electrolytes have a maxi- 
mum “critical” concentration at which corrosion is greatest, but 
above this concentration the effect diminishes, and many solutions 
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have also a “limiting’’ concentration at which corrosion ceases 
entirely. Tables are given showing values for various electrolytes, 
Solutions of sodium carbonate above +0:1N strength, and of 
sodium hydroxide above 0°02N, are rust-preventive. Ammonium 
salts generally are very corrosive. The potential of the metal isa 
dominating factor; an #.M.F. of 0-793 volt was obtained with 
pure iron, which was slightly altered by compression or cooling, 
but slowly regained its origina] value. Impurities in iron, by 
setting up local #.M.F.’s up to 20—90 millivolts, accelerate 
corrosion. The effect of other metals depends on their comparative 
potentials. Contact with copper increased corrosion of iron by 
25—47%, and with nickel by 14—19%. No definite data are 
obtainable with most metals, however. The composition of rust 
varies considerably. The author gives many references to the work 
of other investigators. W. J. W. 


Constitution of Iron—Chromium Alloys. Ernst Jinecke 
(Zeitsch. Elektrochem., 1917, 23, 49—55).—The system iron- 
chromium has been examined by means of fusion curves and by 
the microscopic study of polished sections of the various alloys. 
The fusion curves were made in a dynamidon (alumina and clay) 
furnace fitted with a magnesite crucible and heated electrically. 
The temperatures were automatically recorded by means of a 
thermo-element and recorder. Curves were produced for six alloys 
lying between the limits 10Fe:90Cr and 90Fe:10Cr, and all 
indicate that the system iron—chromium consists of a single eutectic 
which can form mixed crystals with either component. The 
eutectic contains 75% of chromium and melts at 1320°; the limits 
over which mixed crystals are formed are 55—85% of chromium. 
The microscopic investigation shows that the crystalline structure 
is finer the greater the percentage of chromium. The alloys are 
all tough, and only in the case of the alloys rich in chromium 
(above 80%) is it possible to break them on an anvil. The alloys 
are easily scratched by steel and are easily polished. Nitric acid, 
even when boiling, is without action, but hot 1:1 sulphuric acid 
attacks them readily. The present results are at variance with 
previously published results of Treitschke and Tammann (A., 1907, 
ii, 958), who regard the system as pseudobinary with a single com- 
pound of undetermined composition. The author attributes 
Treitschke and Tammann’s results to the presence of aluminium in 
the chromium used by them. J. F. 8. 


Chromium Azoimide. E. Otiveri-ManpatA (Gazzetia, 1919, 
49, ii, 43—46. Compare Curtius and Rissom, A., 1899, ii, 90).— 
Chromium azoimide may be separated by means of the insoluble 
pyridine compound, Cr(N,)3,3C;H;N, which forms green, crystalline 
crusts and explodes violently when heated. When boiled, its cor- 
centrated aqueous solution deposits mixtures of basic salts of various 
compositions, the basic azoimide, OH*Cr(Ns)9,2H,O, which is far 
less explosive than the original compound, being isolated. Aqueous 
solutions containing chromium azoimide exhibit the green colour 
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uliar to complex chromium salts, and do not yield a precipitate 
with ammonia solution ; even when the experimental conditions are 
widely varied, addition of silver nitrate does not cause precipitation 
of the whole of the nitrogen as silver azoimide. T. H. P. 


The Crystallography of Uranyl Nitrate Hexahydrate. 
E. QueRcicH (Riv. min. crist. Ital., 1915, 44, 6—-14).—A detailed 
description is given of the crystals, which varied widely in habit 
according to the solvent employed in their formation. 

CHEMICAL ABSTRACTS. 


New Method of Analysis of Platinum Ores and Com- 
positions of Native Platinums from the Urals.  Lovis 
Duparc (Helv. Chim. Acta, 1919, 2, 324—337).—The modes of 
occurrence and processes of extraction of platinum in the Urals, and 
anew method for analysing platinum ores, are described ; a table is 
also given showing the mean compositions of samples of platinum 
from the chief centres in the Urals. [See, further, J. Soc. Chem. 
Ind., 1919, 822a.] a. &. #. 


Mineralogical Chemistry. 


Oceanic Salt Deposits. Witnetm Grtnewarp (Inaug.-Diss. 
Erlangen, 1913, 44 pp.; from Jahrb. Min., 1916, ii, Ref. 255).— 
The work is a continuation of that of van’t Hoff and Meyerhoffer, 
and deals mainly with accurate determinations of the solubility 
relations of the various salts found in the salt deposits; 1000 mols. 
H,0 at 25° dissolve 88 mols. KCl, or 111 mols. NaCl, or 12 mols. 
K,S0,; at 83°, 118 mols. NaCl. Magnesium sulphate heptahydrate 
at 25°, 1000 mols. H,O contain 55 mols. MgSO,. Potassium chloride 
and carnallite at 25°, 1000 mols. H,O contain 72°5 mols. MgCl, and 
ll mols. KCl. Magnesium sulphate heptahydrate and picromerite 
(schenite) at 25°, 1000 mols. water contain 58°5 mols. MgSO, and 
5 mols. K,8SO,. Potassium sulphate and picromerite at 25°, 1000 
ols. H,O contain 22 mols. MgSO, and 16 mols. K,SO,. Sodium 
chloride and magnesium chloride hexahydrate at 25°, 1000 mols. 
H,0 contain 103 mols. MgCl, and 2°5 mols. NaCl. L. J. 8. 


An Unlisted Mineral. Grorce J. Hoven (Amer. J. Sci., 
1919, [iv], 48, 206).—A new silver-copper mineral, found in a 
pocket at a depth of 1100 feet in the Cocinera Mine at Ramos, in 
San Luis Potosi, Mexico, is described. The mineral is silver-grey 
in colour with a metallic lustre and slowly tarnishes to black; its 
streak is leaden-grey, and hardness 2°5. It has D 6°14, and is quite 
homogeneous. Its composition is: copper, 60°58%; silver, 27°54%; 
ton, 1°55% ; and sulphur, 9°65%, which would give as the empirical 


ii. 470 ABSTRACTS OF OHEMIOAL PAPERS. 


formula AgCu,S. The author suggests the name cocinerite for the 
mineral. J. F. 8. 


Exchange of the Bases of Zeolites in Neutral Salt 
Solutions. I.sze Zocn (Chemie der Erde, 1915, 1, 55 pp., and 
Inaug.-Diss., Berlin; from Jahrb. Min., 1916, ii, Ref. 266—267).— 
Various zeolites were shaken in solutions of ammonium chloride. 
Although the reaction proceeds at first with comparative rapidity, 
yet equilibrium is only slowly reached. For example, for stilbite 
in grains of 0°25—0°5 mm. equilibrium is reached after forty to 
fifty days. Temperature, fineness and quantity of powder, and 
strength of the solution, all exert an influence. There is an ex- 
change only of the bases, calcium, sodium, and potassium, these 
being replaced by an equivalent amount of ammonium; alumina 
and silica do not pass into solution, and the amount of chlorine in 
the latter remains constant. The substitution is accompanied with 
a change in the optical characters of the material. Chabazite is 
most readily acted on, then stilbite, heulandite, and harmotome 
ia the order named, whilst scolezite is scarcely affected. Silver 
nitrate solution acts readily on stilbite at 50°. Copper chloride 
solution acts on chabazite, stilbite, and heulandite as shown by a 
change in the birefringence and the green staining; the latter is 


removed again when the copper is replaced by ammonium. 
L. J. S. 


Analytical Chemistry. 


New Method of Chemical Analysis. A.W. Hui (J. Amer. 
Chem. Soc., 1919, 41, 1168—1175).—A method of analysis based 
on the use of X-rays is described. The method consists in passing a 
beam of monochromatic X-rays through the powdered material con- 
tained in a glass tube and photographing the diffraction pattern 
produced. The apparatus required consists of a Coolridge X-ray 
tube fed by a transformer; in front of the tube a screen of suitable 
metal is placed which acts as a filter (for a molybdenum tube, 4 
zirconium filter is used). The rays passing through the filter are 
cut down to a narrow beam by means of two lead slits; this beam 
then passes through the material under analysis, and a fraction of 
it is scattered. The material is placed at the centre of a phote 
graphic film which is bent over a semi-circular strip of wood of 
brass. After exposure for an hour the film is developed and the 
photograph compared with photographs prepared from known sub- 
stances. Substances with a similar crystal structure yield similar 
patterns, but the intensity and spacing of the individual bands 
varies with each substance. Examples are given showing that this 
method is capable of use for analysing mixtures and also gives al 
approximate quantitative analysis of simple mixtures. J. F. 8. 
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Electrical Apparatus for Use in Electrometric Titrations. 
Howarp S. Rozerts (J. Amer. Chem. Soc., 1919, 41, 1358—1362). 
—A potentiometer is described for use in electrometric titrations. 
This instrument does not necessarily give the #.M.F. readings in 
volts, but in arbitrary units, since all that is desired in this type 
of work is the inflexion point of the #.M.F. The instrument con- 
sists of a rheostat on which two sliding contacts work. The con- 
tacts indicate on scales which are numbered in opposite directions, 
the one from 0 to 100 and the other from 100 to 200. Thus when 
the point 100 represents zero potential, readings may be made with 
a solution which changes the sign of its #.M@.F. without the use of 
reversing keys and without introducing a minus sign into the 
figures. The potentiometer is used with a single dry cell and a 
high resistance galvanometer. J. F. 8S. 


Anti-reflux Device .Applicable to Evolution Methods 
of Analysis. P. L. Ropinson (Chem. News, 1919, 119, 159—161). 
—The apparatus consists of a liquid trap placed between the reac- 
tion flask and the absorption vessel; air is admitted through a 
vertical tube extending into the liquid, when the pressure in the 
reaction flask diminishes. A similar apparatus for use in the 
estimation of sulphur in steel is described. W. P. &. 


Colorimetric Scale for the Rapid Estimation of the Free 
Hydrochloric Acid in Liquids by means of a Solution of 
Brilliant-green. Maurice Detorr and Kocnxe (Compt. rend. 
Soc. Biol., 1918, 81, 646—649).—Two c.c. of a solution (1:5000) 
of brilliant-green (tetraethyldiaminotriphenylcarbinyl sulphate) are 
mixed with 2 c.c. of the liquid under examination, for example, 
gastric juice, and the free hydrochloric acid is estimated by com- 
parison with a colorimetric scale. The colour changes are, to green 
(0:005% hydrochloric acid), then to yellowish-green (0°03% hydro- 
chloric acid), and then to a more pronounced yellow tint (0°2% 
hydrochloric acid). Decolorisation occurs in one to two hours with 
a 0°1% solution of hydrochloric acid, but no decolorisation occurs 
with acid at a concentration less than 0°03%. The colorimetric scale 
is furnished by mixing an unfiltered, aqueous alcoholic solution of 
methylene-blue (1:100), a filtered, neutral solution of potassium 
chromate (1:20), an unfiltered, aqueous alcoholic solution of eosin 
(0°'10:100), and water in such proportions as to yield mixtures 
exhibiting tints corresponding with those produced by 0:025%, 
0°05%, 0°075%, 0°10%, 0°15%, and 0°2% solutions of free hydro- 
chloric acid ; the mixtures are kept in small, sealed tubes. A solu- 
tion of brilliant-green in distilled water is used as a control. A 
solution of brilliant-green becomes more or less turbid when it is 
mixed with undistilled water. Attempts to reproduce the turbidity 
in the colorimetric scale by means of soap, tincture of gum benzoin, 
ete., did not give satisfactory results; there is, however, little diffi- 
culty in such cases in comparing the opaque tints with the trans- 
parent tints of the colorimetric scale. The comparison of tints 
should be made rapidly (especially for hydrochloric acid at the 
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higher concentrations) before decolorisation occurs; comparison is 
made in diffused light and the tubes of the colorimetric scale should 
be kept in the dark when not in use. The presence of lactic acid 
causes little difficulty since the tint which it produces differs (in 
being nearly turquoise blue) from that due to hydrochloric acid 
and is much less intense than the latter. The influence of com- 
bined hydrochloric acid on the reaction is also practically neglig- 
ible. This is shown by the concordance between estimations of free 
hydrochloric acid (in presence of combined hydrochloric acid) by 
this method and by use of Linossier’s reagent and by the fact that a 
hyperacid gastric juice (after exact neutralisation of free hydro- 
chloric acid) gave only a slight colour change when treated with 
brilliant-green solution, this change in colour being less intense 
than that corresponding with the minimum of the scale. This 
method is especially adapted to use under conditions where the 
usual laboratory facilities are not available. 
CueMiIcAL ABSTRACTS. 


Estimation of Iodides. Paut Goprrin (Bull. Soc. pharm, 
Bordeaux, 1919, 16; from Ann. Chim. anal., 1919, ii], 1, 
295—297).—The method depends on the decomposition of the 
iodide by potassium dichromate in acid solution, the liberated 
iodine being titrated with thiosulphate solution. Ten c.c. of a 1% 
solution of the iodide are treated with 1 c.c. of 10% potassium 
dichromate solution and 15 drops of hydrochloric acid; 20 c.c. of 
10% sodium acetate solution, 50 c.c. of water, and 2 c.c. of starch 
solution are then added, and the iodine titrated with standardised 
thiosulphate solution. The method may be applied to the estima- 
tion of iodides in urine; the influence of substances which absorb 
iodine is removed by titrating the sample with iodine before the 
dichromate is added ; the liberation of the iodine in this case is at 
a maximum in three minutes, and the loss is about 2°5% of the 
quantity of iodine present. W. P. 8. 


Estimation of Iodide, Bromide, and Chloride in Presence 
of Each Other. I. M. Kotrnorr (Pharm. Weekblad, 1919, 
56, 1298—1300).—The total halogen content in a mixture of 
chloride, bromide, and iodide is determined by precipitation with 
silver nitrate. Iodide alone is determined by the addition of excess 
of iodate after acidifying with benzoic acid, and titration of the 
iodine liberated by means of thiosulphate. Iodide and bromide are 
estimated as follows: 25 c.c. of V/10-solution of potassium iodate, 
5 c.c. of N-sulphuric acid, and 20 c.c. of water are added to the 
solution, and the halogen liberated is driven off by boiling in 4 
Kjeldahl flask. Potassium iodide is now added and a few c.c. of 
sulphuric acid. The iodine liberated is titrated with thiosulphate. 
The chloride present is then determined by difference. W. S. M. 


Detection of the Halogens in Mixtures of their Salts. 
A. J. Jones (Chem. and Drug., 1919, 91, 52—53).—Traces of 
iodide in a bromide or chloride may be detected by the nitrite 
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chloroform test, using acetic acid in the proportion of 1 c.c. to 
1 gram of the salt and 10 c.c. of water. To detect traces of 
bromide in chloride or iodide, the salt solution is boiled with the 
addition of a small quantity of potassium permanganate and phos- 
phoric acid, and the vapours brought into contact with 
fluorescein paper, the appearance of a red coloration on the 
paper denoting the presence of bromine. Traces of chloride in 
iodide or bromide may be detected by treating the salt with chloro- 
form and a mixture of permanganate and phosphoric acid until 
all the iodine or bromine has been liberated and removed by the 
chloroform. The aqueous solution is then decolorised with 
sulphurous acid, the chloride precipitated as silver chloride, and 
the latter identified by its complete solubility in ammoniacal silver 
nitrate solution. [See, further, J. Soc. Chem. Ind., 1919, 
November. | W. P. S. 


Iodometric Estimation of Sulphurous Acid and Sulphites. 
I. M. Kortnorr (Pharm. Weekblad, 1919, 56, 1366—1373). 
—The accuracy of the iodine method of estimating sulphurous 
acid has been the subject of much investigation, and there is con- 
siderable divergence in the literature on the subject. The author 
prepared a pure solution of sulphur dioxide, free from sulphate, 
by washing the gas obtained from copper and sulphuric acid with 
barium nitrate solution, and dissolving it in air-free water con- 
taining 5% of ethyl alcohol, the solution being made V/20. When 
sulphurous acid was added to W/10-iodine, and the excess of the 
latter titrated with sodium thiosulphate, very accurate results were 
obtained. Titration of the iodine by sulphurous acid from a 
burette until complete reduction took place was also satisfactory. 
Addition of sodium carbonate or hydrochloric acid introduced 
errors of 1°2 to 2°6%, due to oxidation by the air. Inaccurate 
results are obtained if the iodine is added from a burette to the 
sulphurous acid, and no improvement is gained by adding mannitol 
(Ruff and Jeroch, A., 1905, ii, 200), sucrose, or alcohol. Solu- 
tion of pure sodium sulphite, when added to the iodine, gave 
accurate results, but errors up to 2°8% arose when the iodine was 
added to the sulphite solution. Addition of potassium iodide, 
which acts as a catalyst in oxidation, caused errors up to 3°4%, 
and with sodium hydrogen carbonate divergencies up to 4% were 
obtained. The author states that inaccuracies are due to oxida- 
tion by the air, and denies the influence or formation of free 
sulphur in the reaction (Volhard, A., 1888, 192). W. J. W. 


Estimation of Sulphates in a Concentrated Electrolyte 
and the Estimation of Sulphur in Foods. Vernon K. 
KrresLeE and Autrey W. Macnum (J. Amer. Chem. Soc., 1919, 
41, 1317—1328).—The authors have investigated the sodium per- 
oxide method of estimating sulphur in foods with the double 
object of preventing firing or explosions during the oxidation and 
of precipitating completely barium sulphate from the solutions, 
obtained from the fused material, which have a high concentration 
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of electrolytes. As the result of a large number of experiments 
carried out under various conditions, the following method of pro- 
cedure is recommended: a suitable quantity (2—3 grams) of the 
material is placed in a nickel crucible of 100 c.c. capacity, mixed 
with 2—3 c.c. of water, and well stirred with a nickel rod, 5 grams 
of sodium carbonate are added and well mixed, and then sodium 
peroxide in small quantities until the whole mass becomes dry and 
granular. The crucible and contents are carefully heated with a 
Barthel alcohol lamp until the mixture becomes a brown, homo- 
geneous, fused mass; the mixture is cooled somewhat, and more 
sodium peroxide added to make a total of 25—26 grams; 3 grams 
of sodium carbonate are also added and mixed with the peroxide. 
The crucible is then heated by pointing the flame at a position 
opposite the level of the contents of the crucible until the first 
signs of oxidation appear, when the flame is removed and the lid 
placed in position. After the oxidation is complete, the crucible 
is heated for a further ten minutes. When the crucible is cool 
it is placed in 100 c.c. of water and heated until the contents are 
dissolved, 50 c.c. of concentrated hydrochloric acid are added, and 
the volume increased to 350 c.c. by the addition of water. The 
solution is raised to the boiling point and precipitation made with 
10 ¢.c. of 10% barium chloride solution, added by means of a 
dropper at the rate of 10 c.c. in four minutes. The liquid is kept 
for forty-eight hours, and then evaporated to dryness, the residue 
is treated with water, and, after keeping for eighteen hours, the 
precipitate is collected on a Gooch filter. The results of this 
method are always high, due to adsorbed material in the precipi- 
tate, and should be corrected by an amount which is determined 
experimentally. The correction is obtained by repeating the 
estimation with a solution of a known amount of potassium 
sulphate and finding the amount by which the weight of barium 
sulphate differs from the theoretical quantity. The difference 
gives the correction value. J. F.S. 


Acidimetric Estimations in Liquids from Aluminium 
Sulphate Manufacture. I. Beitucci and F. Luccuesi (Gazzetta, 
1919, 49, i, 216-—-241).—The various methods of estimating free 
and combined sulphuric acid in acid solutions of aluminium 
sulphate are discussed. a mm 2 


Alkalimetric Titrations in Presence of Alumina. I. 
Bettucct and F. Luccnest (Annali chim. Appl., 1919, 11, 
199-—-204).—-The literature of the subject is discussed and criticised 
(see preceding abstract). T. H. P. 


The Micro-estimation of Nitrogen by Direct Nesslerisa- 
tion, and of Total Solids, in Drop Quantities of Human 
Blood. Amos W. Prrers (J. Biol. Chem. 1919, 39, 285—298)— 
The estimation of total solids is made by evaporating the known 
weight of blood, previously diluted with 0°5% sodium fluoride 
solution, on a weighed quantity of pure tale powder at 75°. 
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The method of carrying out the digestion of the blood in the 
micro-Kjeldahl process is minutely described, the most important 
oint in the management of the digestion relating to the process 
of heating. The colour comparison in the subsequent nessler- 
isation is made against a single fixed colour standard prepared 
from picric acid and ferric ammonium sulphate. The conditions 
of accuracy have been tested, and the method is regarded as trust- 


worthy. J.C. D. 


Estimation of Ammonia in Blood. Orro Foun (J. 
Biol. Chem., 1919, 39, 259—260).—It is pointed out that the 
method employed by Morgulis and Jahr (this vol., ii, 371) yields 
unsatisfactory results unless every reagent used, including the 
permutite, is absolutely free from ammonia. A method is given 
for rendering preparations of metaphosphoric acid free from 
ammonia. When the purified reagents are employed, the amount 
of ammonia obtained from protein-free blood filtrates is practically 


nothing, only a greenish-yellow colour being obtained with Nessler's 
reagent. J.C. D. 


Volumetric Estimation of Hydroxylamine. Wiutiam C. 
Bray, Mrriam E. Simpson, and Anna A. MacKenzie (J. Amer. 
Chem. Soc., 1919, 41, 1363—1378).—The authors have investi- 
gated three methods for the volumetric estimation of hydroxyl- 
amine: (1) the reduction of hydroxylamine to an ammonium salt 
by an excess of a titanous salt in acid solution, (2) the oxidation 
of hydroxylamine to nitrous oxide by an excess of ferric sulphate 
in sulphuric acid solution with titration of the ferrous salt pro- 
duced, by potassium permanganate solution, and (3) the oxidation 
of hydroxylamine to nitrous oxide by iodine in a solution kept 
neutral by means of disodium hydrogen phosphate. The first 
two methods are found to be accurate, but the iodine method is 
unsatisfactory. In addition to the known positive error in the 
ferric salt method, which is due to the addition of permanganate 
while some hydroxylamine or an intermediate product, nitroxyl, 
is still present, a negative error due to oxygen of the air is found 
under certain conditions. Both errors are easily avoided, the 
latter by adding the hydroxylamine slowly to a boiling solution of 
ferric sulphate. Three sources of error are met with in the iodine 
method: (1) that due to incomplete reaction, which may be 
avoided by the addition of disodium hydrogen phosphate, 
(2) nitrite formation, which occurs under all the conditions in- 
vestigated and constitutes a positive error, and (3) absorption of 
oxygen from the air, which constitutes a negative error. An 
empirical method is described whereby theoretical results can be 
obtained by the iodine method, but this is shown to be due to a 
compensation of the last-named two errors. Hydroxylamine is 
oxidised mainly to nitrate by an excess of hypochlorous acid. 
Sodium thiosulphate in a solution of disodium hydrogen phos- 
phate can be quantitatively oxidised to sulphate by iodine. The 
reaction is rapid at 70°. J. F.S8. 

19—2 
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Influence of Fluorides on the Oxidimetric Estimation 
of Nitrous Acid. I. Betiucci (Gazzetta, 1919, 49, i, 209—216). 
—Lunge’s method of estimating nitrous acid by means of per- 
manganate leads to fallacious results if the solution contains also 
fluorine ions in high concentration. This anomaly is due to the 
same cause as that observed by Miiller and Koppe (A., 1910, 
ii, 957) in the oxidimetric estimation, also in presence of fluorides, 
of manganese by Volhard’s method, namely, the formation of 
derivatives of tervalent manganese. In the case of nitrous acid, 
this inconvenience may be overcome by treating the nitrous acid, 
in a solution acidified with sulphuric acid, with excess of standard 
permanganate solution, then adding, after a couple of minutes, 
potassium iodide solution and estimating the iodine liberated by 
the excess of permanganate by titration with thiosulphate solu- 
tion. A blank estimation should also be carried out with the same 
volume of permanganate as is used to oxidise the nitrous acid. 

The case studied by Miiller and Koppe is not amenable to this 
procedure, since addition of the alkaline iodide would there result 
in liberation of iodine in amount corresponding with the quantity 
of permanganate initially taken. ye eA 


Estimation of Citrate-soluble Phosphoric Acid by 
Petermann’s Method. H. Nervpaver and FE. Wotrsrts 
(Landw. Versuchs-Stat., 1916, 89, 197--202).—New methods are 
described for preparing Petermann’s ammoniacal citrate solution 
and for applying it to the estimation of the citrate-soluble phos- 
phoric acid of dicalcium phosphate (‘‘ Methodes suiviés dans 
lanalyse des matiéres fertilisantes,’ Gembloux, 1897). [See /. 
Soc. Chem. Ind., 1919, 837a.] a ee 


Electrolytic Resistance Method of Estimating Carbon 
in Steel. J. R. Carn and L. G. Maxwett (J. Ind. Eng. Chem. 
1919, 11, 852—860).—A rapid method of estimating carbon in steel 
has been based on the absorption of the carbon dioxide, obtained 
by direct combustion, in barium hydroxide solution, and measur- 
ing the change in the electrolytic resistance of the solution caused 
by the precipitation of the barium ions. A simple form of absorp- 
tion apparatus has been devised for this purpose, containing a cell 
in which the electrodes can be adjusted so as to give a definite cell 
constant, and Weibel’s galvanometer has been found an accurate 
instrument for measuring the resistance. The combustion 18 
carried out in an electric furnace, and the carbon dioxide is 
expelled by a current of air (freed from carbon dioxide). A table 
showing the percentages of carbon corresponding with the resist- 
ance and the temperature of barium hydroxide solutions of definite 
concentrations has been made, and from this a nomographic chart 
has been constructed whereby the percentages may be read directly 
with an error of less than 0°005% of carbon. [See further, J. Soc. 
Chem. Ind., 1919, 773a.] C. A. M. 


Detection of Carbon Monoxide in Air. Dexscrez and 
Lapat (Acad. med., 1919; from Ann. Chim. anal., 1919, [ii], 1, 
294—295).—Strips of filter paper are immersed in 10% palladium 
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chloride solution and then dried in the dark. If a strip, moistened 
at one end, is suspended in air containing carbon monoxide, the 
moistened portion becomes grey, brown, or black within six minutes, 
whilst the dry portion retains its yellow colour. The depth of the 
coloration depends on the amount of carbon monoxide present; 
1 part in 1300 parts of air yields a distinct grey coloration. If the 
air also contains hydrogen sulphide, the strip should be suspended 
in a bottle through which the air, previously passed over lead 
acetate, is aspirated. W. P. 8. 


Estimation of the Reaction of Natural Waters. J. 
TittMaNs (Zeitsch. Nahr. Genussm., 1919, 38, 1—16).—The reac- 
tion (hydrogen ion concentration) of most natural waters is due to 
free carbon dioxide and to carbon dioxide combined as hydrogen 
carbonates, and is conveniently expressed as ten thousandths of a 
mg. per litre (=h*). In neutral waters h°=1; all values above 1 
indicate an acid reaction and all values under | an alkaline reac- 
tion. Generally, h’ can be calculated with sufficient accuracy by 
multiplying the mg. of free carbon dioxide per litre by 3 and divid- 
ing the result by the number of mg. of carbon dioxide present as 
hydrogen carbonate per litre of water. The exceptions to this rule 
are described. In the case of alkaline waters, the alkalinity may be 
expressed as the reciprocal of h*. [See, further, J. Soc. Chem. Ind.., 
1919, November. | W. P. §&. 


Acidosis. XVI. Estimations of Bicarbonate in the 
Blood Plasma of Different Species by the Titration and 
Carbon Dioxide Capacity Methods. Epcar Sriniman (J. 
Biol. Chem., 1919, 39, 261—265).—The methods employed were 
those described by van Slyke, Stillman, and Cullen (A., 1917, 
i, 521; this vol., 11, 298), and examinations of plasma from the 
blood of man, dogs, sheep, rabbits, and chickens were carried out. 
Results obtained by titration agreed with those by the carbon 
dioxide capacity method, as a rule, within less than two milli- 
molecular in plasma bicarbonate concentration. The results con- 
frm the conclusion reached in the former paper that the two 
methods may be used interchangeably for clinical and for many 
experimental purposes. J.C. D. 


The Estimation of Calcium and Magnesium in Different 
Saline Solutions. E. Canats (Bull. Soc. Chim., 1919, [iv], 
25, 90—94).—Experiments in which magnesium ammonium phos- 
phate was precipitated by adding a solution of magnesium sulphate 
to an ammoniacal solution of sodium phosphate containing am- 
monium chloride showed that considerable excess of phosphate, 
ammonia, or ammonium chloride or of all three together may be 
used without the accuracy of the magnesium estimation being 
thereby affected. Only in special circumstances can magnesium 
be estimated as oxide or sulphate. Both these compounds are 
very hygroscopic, and magnesium sulphate is subject to decomposi- 
tion at a bright red heat. E. H. R. 


ii, 478 ABSTRACTS. OF CHEMICAL PAPERS. 


Separation and Estimation of Magnesium in the 
Presence of Fixed Alkalis. P. Nicotarpor and F. Danpuranp 
(Rev. Met., 1919, 16, 193—199).—The most trustworthy method 
for the separation of magnesium from alkalis consists of precipi- 
tating the magnesium by means of ammonium phosphate; the 
details of this method are too well known to need description. A 
large excess of ammonium phosphate should be avoided ; the small 
excess which is necessary may be removed subsequently by treat- 
ment with ferric chloride and ammonia, and the alkalis may then 
be estimated. Separation of the magnesium by means of ammon- 
ium carbonate in alcoholic solution, barium hydroxide, calcium 
hydroxide, ammonium oxalate, or mercuric oxide is untrustworthy. 
A simple method for the estimation of magnesium when aikalis are 
not present (for example, in the analysis of metallic magnesium 
and its alloys) depends on the precipitation of the magnesium as 
magnesium fluoride—hydrofluoride; the magnesium chloride, in 
neutral solution, is treated with a slight excess of ammonium 
fluoride, the mixture is evaporated to a syrup on a water-bath, 
and the residue ignited. e ignited residue consists of mag- 
nesium fluoride. This method cannot be employed when alkali 
chlorides are present in the solution. W. P. S. 


Estimation of Metallic Zinc Content of Zinc Dust. 
W. F. Epwarps (Chem. and Met. Eng., 1919, 21, 192).—Neither 
the hydrogen-gas method nor the reduction of potassium iodate is 
on the whole suited to the evaluation of zinc dust, used or unused, 
in sherardising. The amalgam method is not satisfactory for prac- 
tical purposes, even if carried out with careful attention to details 
in parallel estimations under identical conditions. The reduction 
of ferric sulphate gives inconsistent results, but with crystallised 
ferric ammonium sulphate satisfactory results are obtained, the 
time required being approximately fifteen minutes against six to 
thirty-six hours for the gas method. The method is as follows: 
1 gram of zinc dust is put into a 600 c.c. Erlenmeyer flask, together 
with 50 grams of ferric alum in crystals and 100 c.c. of water, the 
whole being constantly stirred. As soon as the zine dust is dis- 
solved, 100 c.c. of 1:10 sulphuric acid are added, and the solution 
titrated against potassium permanganate. Comparisons of results 
obtained on new and used zinc dust by the hydrogen-gas method 


and the ferric alum method are given, and show good agreement. 
H. B. 


Simple Method of Analysing Bearing Metal and Similar 
Alloys. G. OxsternEetp and P. Honeccer (Helv. Chim, Acia, 
1919, 2, 398—416).—The principles on which the method described 
is based are as follows. The alloy is dissolved in boiling concen- 
trated sulphuric acid, dissolution being complete in a few minutes 
even with an alloy rich in lead. The antimony passes quantitatively 
into solution in the tervalent form and the tin as stannic sulphate. 
The copper and lead are converted entirely into copper and lead 
sulphates, subsequent dilution with water resulting in the separa- 
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tion of crystalline lead sulphate, which is readily removed by fil- 
tration through a Gooch crucible. In the filtrate the antimony is 
titrated directly with potassium bromate, the titrated solution 
being then reduced and the tin, and afterwards the copper, esti- 
mated volumetrically. In presence of tin, antimony, and lead, 
copper may be estimated in a few minutes by a simplified form of. 
electrometric titration with sodium thiosulphate. [See J. Soc. 
Chem. Ind., 1919, 824a.] tT. H. P. 


Estimation of Small Quantities of Mercury in Toxico- 
logical Investigations. F, Carrescia (Boll. chim. farm. 1919, 
58, 242—-244).—Descriptions are given of the methods applied to 
the estimation of mercury in two cases of attempted poisoning by 
addition of mercuric chloride to coffee and to a bronchial remedy. 
[See 7. Soc. Chem. Ind., 1919, November. ] T. H. P. 


A Sensitive Reaction for Manganous Salts. D. H. Wesrzer 
(Pharm. Weekblad, 1919, 56, 1289—1290).—The author points out 
that the potassium oxalate test for manganese salts is less sensitive 
than the tests with lead peroxide and nitric acid, and with per- 
sulphate and silver nitrate, both of which are applicable in 
presence of considerable quantities of chlorides. The reaction may, 
however, be used as a sensitive test for oxalate. W.S. M. 


Estimation of Manganese in Steel by means of Per- 
sulphate in the Presence of Chromium and Tungsten. 
P. Nrcotarpotr and A. Levi (Rev. Met., 1919, 16, 201—216).— 
Investigation of the persulphate method showed that the most 
trustworthy results are obtained under the following conditions. A 
quantity of 0°2 gram of the steel is dissolved in 10 c.c. of 33% 
sulphuric acid and 0°5 c.c. of nitric acid; the solution is then 
cooled, 5 c.c. of saturated silver sulphate solution and 0°5 gram of 
persulphate are added, the solution is diluted to 50 c.c., heated for 
three to five minutes in a water-bath, the heating being discon- 
tinued when the red coloration appears. The mixture is set aside 
until cold and then titrated with arsenious acid solution; the latter 
should contain 0°5 gram of arsenious acid and 2°5 grams of sodium 
hydrogen carbonate per litre, and be standardised against a steel 
containing a known amount of manganese. If the titrated mixture 
is again heated, the manganese is reoxidised (a sufficient quantity 
of persulphate still remains for this purpose), and the titration 
may be repeated. If the steel contains a large quantity of 
chromium and less than 1% of manganese, the amount of the latter 
should be brought up to about 1% by the addition of manganese, 
in the form of a standard permanganate solution, after the treat- 
ment with persulphate. The following method is recommended in 
the case of a steel containing chromium, tungsten, and vanadium. 
A weighed amount of 0°2 gram of the steel is boiled with 25% 
sulphuric acid and 0-5 c¢.c. of nitric acid until a precipitate of 
yellow tungstic acid forms and all black particles disappear; the 
mixture is cooled, sodium hydroxide is added in quantity sufficient 
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to dissolve the tungstic acid and precipitate the iron, 3 c.c. of 
phosphoric acid solution (containing 38% P,O;) are added, the 
mixture again cooled, and slightly acidified with sulphuric acid. 
If the solution thus obtained is not perfectly clear, the estimation 
must be recommenced. The solution is then treated with 10 cc. 
of saturated silver sulphate solution and 1 to 3 grams of per- 
sulphate, heated on a water-bath for three to five minutes, cooled, 
0°002 gram of manganese (in the form of potassium permanganate 
solution) is added, and the solution is titrated with arsenious acid 
solution. The quantity of manganese added is deducted from the 
result obtained. The authors do not think it advisable to attempt 
to estimate the chromium and the manganese in the same portion 
of the sample. W.. P. 6. 


Estimation of Iron in Iron Ores by means of Per. 
manganate. R. Scuwarz (Chem. Zeit., 1919, 43, 499—500).— 
A reply to Brandt (this vol., ii, 373).—The author maintains that 
the use of sodium silicate in the titration is trustworthy under 
the conditions described by himself and Rolfes (this vol., ii, 170). 

wir. 


Electrometric Titrations, with Special Reference to the 
Estimation of Ferrous and Ferric Iron. J. C. Hosrerver 
and H. 8. Roperts (J. Amer. Chem. Soc., 1919, 41, 1337—1357). 
—Experiments are described on the estimation of ferrous iron 
by titration with potassium dichromate and potassium perman- 
ganate in which the end-point of the reaction is obtained from 
the #.M.F. of the solution against a calomel electrode. The 
work is extended to the estimation of ferric iron by means of 
stannous chloride and the titration of potassium dichromate with 
stannous chloride. The electrical apparatus used in the work is 
that described by Roberts (see this vol., ii, 471). A special 
“titration head” is used to cover the flasks in which the titration 
is carried out. This consists of a glass cap with three openings at 
the top; through the first opening a glass tube from the calomel 
electrode enters, the second opening admits the tip of the burette, 
and the third carries a platinised platinum electrode and admits 
a current of carbon dioxide. Using this method, solutions of 
potassium dichromate as dilute as 0°0005N may be employed. The 
electrometric method makes it unnecessary to remove the excess 
of a reducing agent which has been added in the reduction of a 
ferric salt. Conditions, such as acidity, need not be controlled 
except within very wide limits, and hydrochloric, sulphuric, or 
hydrofluoric acid may be used. The sensitiveness and accuracy 
of the method make possible the estimation of a few tenths of a 
milligram of tin, chromium, ferrous, or ferric iron in the presence 
of large quantities of some other elements, and its use in the 
blank estimations involved in some of the ordinary estimations 
by reducing or oxidising agents. The time within which an estim- 
ation can be carried out is greatly shortened. The content of 
ferrous and ferric iron in a silicate, for example, can be deter- 
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mined in from fifteen to thirty minutes. The precision attainable 
is comparable to the best of the ordinary volumetric methods. 
J. F. 8. 


New Method for the Estimation of Chromium. A. 
Terni and P. Matacuti (Gazzetta, 1919, 49, i, 251—256).—The 
method previously given for the detection of chromium (A., 1913, 
ii, 881) is applicable to the estimation of this metal, the procedure 
being as follows. The solution of the chromic salt is boiled with 
20 c.c. of nitric acid (D 1-4) and about 1 gram of lead dioxide in 
a covered 200 c.c. beaker until the volume is reduced to a few 
e.c. The liquid is then diluted with 40—50 c.c. of water, treated 
with sufficient 25—30% sodium hydroxide solution to redissolve 
the precipitated lead chromate, heated to incipient boiling, and 
filtered into a conical litre flask, the residue on the filter being 
washed five or six times with boiling water rendered slightly 
alkaline with sodium hydroxide. The filtrate is diluted to 
150—200 c.c., sufficient nitric acid (D 1°2) absolutely free from 
nitrous acid being added to dissolve the lead chromate almost 
completely, and then a further 25 c.c. of the same acid. Thg acid 
liquid is treated with 5—10 c.c. of 10% potassium iodide solution, 
and the iodide liberated titrated with sodium thiosulphate solu- 
tion containing about 25 grams per litre, previously standardised, 
in presence of 25 c.c. of the nitric acid of D 1:2, by means of 
V/10-potassium dichromate solution. The method gives good 
results and is not invalidated by the presence of iron, manganese, 
or aluminium. z. M. P. 


Rapid Method of Estimating Uranium in Carnotite. 
C. E. Scuout (J. Ind. Eng. Chem., 1919, 11, 842).—The difficul- 
ties of separating uranium in the presence of iron, aluminium, and 
vanadium, which are the principal impurities in carnotite, are 
obviated by adding an excess of ferric iron to the solution, pre- 
cipitating the iron, vanadium, and most of the aluminium with 
sodium carbonate at about 90°, and then precipitating the uranium 
from the boiling filtrate by means of sodium hydroxide. The 
precipitate is dissolved in dilute nitric acid, the uranium again 
precipitated by means of ammonia at 90°, and the precipitate 
ignited and weighed as uranium oxide, U,O,. [See, further, 
J. Soc. Chem. Ind., 1919, 778a.] C. A. M. 


Rapid Method for the Estimation of Titanium in 
Titaniferous Iron Ores. Joun Wappet (Analyst, 1919, 44, 
307—309).—The ore is fused with sodium peroxide in an iron 
crucible, the mass dissolved in water and sulphuric acid, tartaric 
acid is added, and the iron precipitated as sulphide by means of 
hydrogen sulphide and ammonia. After removal of the iron 
sulphide, the solution is boiled with the addition of sulphuric acid 
to expel hydrogen sulphide, and the titanium then precipitated by 
means of “cupferron” (the ammonium salt of nitrosophenylhydr- 
oxylamine), or the titanium may be estimated colorimetrically by 
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hydrogen peroxide. [See, further, J. Soe. Chem. Ind., IN9, 
775. | Ws BB. 


Estimation of Zirconium as Phosphate. P. Nicotarpor 
and A. R&etape (Ann. Chim. anal., 1919, [ii], 1, 278—281. Com- 
pare this vol., ii, 180).—Zirconium may be precipitated quantita- 
tively from a 10% sulphuric acid solution by means of ammonium 
phosphate; two hours should elapse before the precipitate is 
collected. Aluminium, iron, chromium, and nickel do not inter- 
fere, but the iron should be reduced to the ferrous condition before 
the zirconium is precipitated. Titanium must not be present. 
Bismuth is precipitated as phosphate from an acid solution, but 
this metal rarely occurs with zirconium. We. B. 


Modified Method for the Analysis of Mixtures of 
Ethylene and Acetylene. Wittiam H. Ross and Haran L. 
TruMBuLL (J. Amer. Chem. Soc., 1919, 41, 1180—1189).—A 
method of estimating acetylene in mixtures with ethylene and 
other singly or doubly linked hydrocarbons, based on observations 
of Chavastelon (A., 1897, i, 545), is described. When acetylene 
is passed into an excess of a neutral solution of silver nitrate, the 
solution becomes acid, on account of the reaction C,H,+3AgNO,.= 
C,Ag,,AgNO,+2HNO,. The method described consists in shaking 
a measured volume of the gaseous mixture with a 5% solution of 
silver nitrate and determining the acidity by titration with 
standard sodium hydroxide. The titration is effected as follows: 
after absorption is completed, sodium hydroxide is added to the 
solution containing the precipitated silver acetylide until the brown 
colour of silver oxide appears; the excess of silver is then precipi- 
tated with 20% sodium chloride solution, and the excess of free 
alkali in solution finally estimated by titration with standard 
hydrochloric acid, using methyl-orange as indicator. The metho: 
is rapid, accurate, and simple of manipulation, and has the added 
advantage of giving accurate results for acetylene in mixtures of 
ethylene or of a gas of such similar properties as vinyl bromide, 
which is readily absorbed by bromine, fuming sulphuric acid, and 
by neutral or ammoniacal silver nitrate. J. F. 8. 


Analysis of Sulphonyl Chlorides of Aromatic Substances. 
F. Nerrze. (Chem. Zeit., 1919, 48, 500).—Three grams of the 
powdered substance are mixed with 10 c.c. of water, and free 
sulphonic acids and mineral acids are neutralised with sodium 
hydroxide solution, using phenolphthalein as indicator; an excess 
of N/1-sodium hydroxide solution and 20 c.c. of alcohol are then 
added, the mixture is heated under a reflux apparatus for fifteen 
minutes, and the excess of alkali is titrated. The quantity of 
alkali used for the hydrolysis is a measure of the amount of 
sulphonyl chloride present. ; W. P. 8S. 


Detection of Methyl Alcohol. Hans Worrr (Chem. Zeit., 
1919, 48, 555).—The presence of higher alcohols in ethyl! alcohol 
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renders the detection of methyl alcohol in the latter untrustworthy 
if the method used depends on the oxidation of the methyl alcohol 
and identification of the resulting formaldehyde; the higher 
alcohols, on oxidation, yield substances which give the same color- 
ation with the morphine-sulphuric acid reagent as does form- 
aldehyde (compare Salkowski, this vol., ii, 249). If, however, 
apomorphine is used in place of morphine in the test, formaldehyde 
yields a bluish-violet coloration, whilst the oxidation products of 
the higher alcohols give a yellow or reddish-brown coloration. 
W. P.S. 


Estimation of Cyanides, Cyanates, and Bromides 
Present Together. Givusepre Vevarpt (Boll. chim. farm., 1919, 
58, 241).—Titration with silver nitrate solution gives, in alkaline 
solution, the cyanide; in solution neutralised with acetic acid, the 
bromide, cyanide, and cyanate together; in solution acidified with 
nitric acid, the cyanide and bromide. [See J. Soc. Chem. Ind., 
1919, 815a.] T. H. P. 


A Method of Tissue Analysis: Applied to the Posterior 
and Anterior Lobes of Cattle Pituitaries. ©. G. MacArrnur 
(J. Amer. Chem. Soc., 1919, 41, 1225—1240)—A modification of 
Koch’s method of tissue analysis is described in which the amount 
of material required is usually only 10 grams, but may be as low 
as 2 grams (compare A., 1910, ii, 783—79). The constituents are 
separated into three groups, proteins, lipins, and extractives, and 
many instructive determinations made on aliquot parts of each 
fraction. 

The material is first left for several weeks with alcohol, then 
heated to the boiling point on a few occasions during several days, 
and finally filtered through a weighed, paper-lined, perforated 
crucible into a tared beaker, the residue being rinsed with hot 
aleohol a few times. The residue is next left overnight with ether, 
warmed several times, and again filtered, using the same crucible 
and beaker. It is then finely ground and digested with small 
volumes of hot water, the extract being filtered through the same 
crucible into a different beaker, evaporated to about 5 c.c., diluted 
with alcohol, boiled to coagulate the protein, and filtered into the 
first beaker. All the residues are then transferred by means of 
aleohol to the crucible, which is placed in a continuous extractor 
and digested with 95% alcohol for thirty hours, and with chloroform 
for ten hours. The residual protein is heated in an oven at 105° to 
constant weight, and the various extracts evaporated in the tared 
beaker to give the weight of extractives plus lipins. The dried 
extract is then made into an emulsion with about 40 c.c. of water, 
treated with 0-5 c.c. of hydrochloric acid to precipitate lipins, 
centrifuged, and the clear liquid decanted into a 100 c.c. flask 
containing 5 c.c. of chloroform, shaken, and the aqueous portion 
poured off into another centrifuge tube, centrifuged, and the clear 
solution transferred to a second 100 c.c. flask. The lipin residue 
is treated in the same way with two smaller portions of dilute 
hydrochloric acid, and finally dissolved in a mixture of alcohol and 
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chloroform (10:1) in the first 100 c.c. flask, and the volume made 
up to the mark. The aqueous solution is also made up to 100 c.c. 
The further examination of the three fractions follows the usual 
methods of biochemical analysis, of which the following is a 
summary. Fztractives.—(1) Dry weight, ash, and with this any 
desired inorganic constituents, such as calcium and magnesium. 
(2) Total nitrogen, by the Kjeldahl method. (3) Nitrogen as 
ammonia, by rendering a portion slightly alkaline and aspirating 
the ammonia into 0°01N-acid, after which urease is added to the 
neutralised liquid and nitrogen as urea estimated. (4) Amino- 
nitrogen, by Van _ Slyke’s micro-method. (5) Creatine and 
creatinine, by the picric acid, colorimetric method. (6) Uric acid, 
by the Folin and Denis colorimetric method (A., 1913, ii, 162, 
444). (7) Sugar and other substances which reduce Fehling’s 
solution. (8) Total sulphur and sulphur as sulphates. (9) Total 
phosphorus and phosphorus as phosphates. Lipins.—A _ portion 
of the solution is evaporated to dryness, hydrolysed by boiling with 
dilute hydrochloric acid, and thus differentiated into a lipin resi- 
due, which is redissolved in chloroform, and a hydrolysis filtrate. 
Total nitrogen, sulphur, and phosphorus are estimated in the 
residue, and the filtrate is examined as follows. (1) Total 
nitrogen. (2) Amino-nitrogen. (3) Volatile amine nitrogen, and, 
with the same portion, choline nitrogen. (4) Iodine absorbed, by 
Hiibl’s method. (5) Total sulphur. (6) Sugar, by the picric acid 
method. The original lipin solution is also used for the estim- 
ation of phosphorus, nitrogen, sulphur, calcium, the iodine 
value, and also cholesterol, by Bloor’s method (A., 1917, ii, 275). 
Proteins.—Phosphorus, sulphur, calcium, chlorine, and __ total 
nitrogen are estimated as usual and then the further differentia- 
tion is made by Van Slyke’s improved method (A., 1915, ii, 851), 
the nitrogen being recorded as (1) humin nitrogen, (2) ammonia 
nitrogen, (3) basic nitrogen, (4) arginine nitrogen, (5) histidine 
nitrogen, (6) lysine nitrogen, (7) cystine nitrogen, (8) mono- 
amino-nitrogen, (9) non-amino-nitrogen, and (10) a-amino-nitrogen. 
The example of the application of this method which is 
described, is the analysis of the pituitary lobes. The anterior lobe 
contains 2°4% more solid matter and 4% more protein than the 
posterior lobe, but there is a great similarity between the proteins 
of the two lobes. The posterior lobe is 0-9% richer in lipins, these 
resembling the lipins of the grey matter of the cortex, and also 
contains 0°9% more extractives, the excess being largely due to 
non-phosphate phosphorus, amino-nitrogen, and undetermined 
nitrogen. Both lobes resemble each other so closely that, in spite 
of their different origin, it may be assumed that they develop 
together. J.C. W 
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Eykman’s Refractometric Investigations in Connexion 
with the Presentation of the Edition of His Works. A. F. 
Hotteman (/’roc. K. Akad. Wetensch. Amsterdam, 1919, 21, 
1200—1203).—A short account of Eykman’s unpublished work on 
the refractometric measurements of organic compounds given on 
the occasion of the publication of a collection of his published and 
unpublished work. J. F.S. 


Molecular Refractivity of Cinnamic Acid Derivatives. 
Eric Watker and Tuomas CampseLtt James (T., 1919, 115, 
1243—1247). 


The Line Spectrum of Sodium as Excited by Fluor- 
escence. RK. J. Srrurr (Proc. Roy. Soc., 1919, [A], 96, 272—286). 
—Bakerian Lecture. An improved sodium vapour lamp is de- 
scribed. This consists of a dumbbell-shaped quartz tube placed ver- 
tically. In the lower bulb is a pool of sodium which constitutes 
the cathode. Electric connexion is made by means of an iron or 
copper wire. The anode consists of a tungsten rod. The lamp is 
evacuated by means of a Gaede pump. A concentric ring burner 
surrounds the base of the cathode bulb, by means of which the 
sodium is kept at a temperature of 180°. The lamp can be run for 
short periods by a current of 5—6 amps. on a 200 volt circuit, but 
for prolonged working a lower current, 2°5 amps., is preferable. 
The lamp is started by means of an induction coil, the terminals of 
which are connected to the cathode and the constriction of the lamp 
tube. Using the light from this lamp, the author has examined the 
resonance effects of sodium vapour. It is shown that excitation of 
sodium vapour by the second line of the principal series leads to 
emission of both 3303 and the D lines, and that excitation of the D 
lines leads to the emission of the J lines only, with 3303. When D 
light falls on sodium vapour of appropriate density, it is known 
that an intense surface emission occurs from the front layer, and 
a weak one from succeeding layers. Analysis by absorption in an 
independent layer of sodium vapour shows that the superficial emis- 
sion is more absorbable, and therefore nearer the centre of the /) 
lines. The breadth of the D lines in superficial resonance has been 
estimated by interferometer methods. It is found to correspond 
with the breadth conditioned by the Doppler effect, on the assump- 
tion that the luminous centre is the sodium atom. Polarisation 
could not be detected in the ultra-violet radiation, although in 
accordance with previous observers it was readily observed in D 
resonance. J. F. 8. 
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The Ultimate Rays in the Arc Spectra of the Elements. 
M. A. CatatAn (Anal. Fis. Quim., 1917, 15, 487—498, and 1918, 
16, 513—519).—A criticism of the conclusions of Gramont (A., 
1907, ii, 517, and A., 1908, ii, 645) regarding the ultimate rays of a 
spectrum. Contradicting the assertion of Gramont, the author shows 
that in general the ultimate rays in the arc spectra are those of the 
greatest intensity. This conclusion is supported by a special study 
of the arc- and spark-spectra of columbium, zirconium, and a 

W. 8. M. 


The Logarithmic Law connecting Atomic Number and 
Frequency Differences in Spectral Series. Gtapys A. AnsLow 
(Physical Rev., 1919, 18, 326—336).—Straight lines are obtained 
by plotting the logarithms of the atomic numbers against the loga- 
rithms of the constant frequency differences occurring in the spectral 
lines of most of the alternate members of Groups I, II, and III of 
the periodic table; also for sulphur and selenium. Two systems of 
four approximately straight lines approaching parallelism result 
when the family has both doublet and triplet series. Equations 
derived are of the form v=(.V/mnk)4, where JN is the atomic num- 
ber, A is a constant depending on the system, n is an integer which 
is the same for both families in any group, & is a constant, 0°080, 
and m acquires successive integral values for the v, v,+v. and y 
equations. Elements of high atomic number should lie above the 
family line. These results indicate the need of modifying the Bohr- 
Sommerfeld theory of atomic structure before using it for predicting 
optical series. CHEMICAL ABSTRACTS. 


The Constitution of the Atom and the Properties of Band 
Spectra. H. Destanpres (Compt. rend., 1919, 169, 745—752).— 
A continuation of the theoretical discussion of this subject (compare 
this vol., ii, 206, 310, 441) and its application to the band spectra 
of carbon, nitrogen, and cyanogen. The following explanation of 
the known facts is given. The nucleus of the atom is a cylinder 
with circular base, which rotates round its axis, its thickness in the 
direction of the axis being the same for all atoms, but the diameter 
of the circular base being variable. The nucleus is the seat of longi- 
tudinal vibrations developed in the direction of the axis. The 
thickness being constant, the fundamental vibration is the same 
for all the elements, the higher harmonics giving the frequencies 
of the band maxima in the successive spectra. On the main longi- 
tudinal vibration are superposed the vibrations of the rings of elec- 
trons in three directions in space. The divisions imposed on the 
nucleus by the nodal surfaces may explain the variations of the 
elementary groups and their simplification with increasing fre 
quency. 

These vibrations require that the shocks in the direction of the 
axis are propagated with a velocity notably inferior to that of light. 
The special substance of the nucleus is supposed to be electrified in 
its mass, and can be likened to ordinary matter rather than to 4 
vacuum, for the propagation of small displacements. W. G. 
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Study of the Stability of some Solutions of Enzymes and 
Alkaloids by means of Ultraviolet Absorption Spectra. 
The Particular Cases of Pancreatin and Morphine. Horacio 
DaMIANOVICH and ApoLtro Wituiams (Anales Soc. Cient. Argen- 
tina, 1917, 84, 79—91).—In order to determine the degree of 
absorption, Dhere’s method was used (‘‘Spectrographic Researches 
ou the Absorption of Ultraviolet Rays by Albuminoids, Proteins, 
and their Derivatives,’ Univ. of Fribourg, 1909). Aqueous alka- 
line solutions of pancreatin yielded spectra indicating a gradual 
absorption in the extreme ultraviolet, but without any band indicat- 
ing selective absorption. Compared with Dhere’s results a notable 
difference was observed. Albuminoid substances show an absorption 
band in the ultraviolet spectrum which for a given concentration 
and thickness includes radiations between 2927 A. and 2628 A., 
whereas in the given case the band did not appear in a solution of 
10:1000 strength and 5-10 mm. thickness. Solutions were sub- 
mitted to temperatures between 40° and 110° for one-half to forty- 
eight hours. Some alteration in the absorption was noticeable; the 
conclusion was reached that temperature influences the action. Sub- 
stances such as glycerol, peptone, and casein, which protect trypsin 
or parcreatin against the destructive action of heat, act in a similar 
way towards causing a variation in the ultraviolet spectrum. A 
solution of morphine (1:10,000) showed appreciable absorption in 
the ultraviolet, as did also solutions of theobromine, but no band 
was observed, although neutral aqueous solutions of the hydro- 
chloride showed a faint band between 2950 A. and 2767 A. The 
addition of sodium carbonate (3% solution) to a solution of mor- 
phine hydrochloride (1:1000) produced absorption of the extreme 
ultraviolet and a clear absorption band which increased somewhat 
with the temperature. Sodium hydroxide causes a similar displace- 
ment. CHEMICAL ABSTRACTS. 


Observations and Measurements on Optically Active 
Crystals (NaClO,). Exicio Perucca (Nuovo Cim., 1919, [vi], 18, 
ii, 112—154).—The author describes a new polarimetric arrange- 
ment, which he has applied to the measurement of the rotatory 
power of pure, crystalline sodium chlorate and of crystals of 
the chlorate coloured with “extra China blue” [probably sodium 
(or ammonium)  triphenyltri-p-aminodiphenyltolylcarbinoldi-(or 
mono-)sulphonate], which exhibits a very sharp absorption band in 
the green. These coloured crystals are obtained, although not 
always, by moderately rapid cooling of a hot saturated solution of 
the chlorate and the colouring matter; ultramicroscopic examina- 
tion of the crystals shows that the blue dye is not present in them 
in the colloidal condition. 

The results obtained indicate that only as a first approximation 
can the rotatory power of solid sodium chlorate be regarded as a 
constant, variations greater than the experimental error being 
observed with different crystals and also with one and the same 
crystal in different directions and at different points. The mean 
Value obtained for [a]? is +3-:120°. The rotational dispersion, 
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which shows no deviations from the curve of normal dispersion 
greater than the errors of observation, may be expressed for the tem- 
perature 13° by the following equation, A being in pp and [a], in 
degrees: [a]+=1168300/a?—0°3514 + 0°000000306 a2; Lowry’s for- 
mula, [a],=a/(A2—}6) (T., 1913, 108, 1067) is inapplicable in this 
case. 

With the coloured crystals, for the light comprised in the spectral 
zone absorbed (maximal absorption at about A=548 yp), the rota- 
tory power is found to vary when the crystal is rotated round the 
light ray as axis, that is, to vary with the azimuth of the crystal 
with respect to the incident luminous vibration. The course of this 
variation is sinoidal, and for A=546°1 the maximum variation 
airounts to as much as 1° per 3°66° for a thickness of 1 millimetre. 
With crystals deeply coloured, more marked effects still are ob- 
served ; thus, in one case, for A=589°3 pp, the difference between 
the maximal and minimal rotations per millimetre of thickness 
reached 1°3°. In no instance, however, was change in the sign of 
the rotation found. There appears to be no very simple relation 
between the intensity of the coloration and the extent of the varia- 
tion in rotation. This phenomenon persists without marked altera- 
tion when the crystals are heated to about 85°, but at this tempera- 
ture it suddenly disappears and does not reappear when the crystals 
are cooled. 

In these artificially coloured sodium chlorate crystals there is, as 
a rule, co-existence of two tetrahedra, each of which, united to a 
pentagonal dodecahedron, is characteristic of crystals having rota- 
tory power of a certain sign and of normal magnitude at all points. 
Groth (Ann. Phys. Chem., 1876, 158, 214) refers to the possibility 
of the co-existence of two tetrahedra in a single crystal of sodium 
chlorate, but the author was unable to obtain such a crystal under 
widely varying conditions of crystallisation. x. &. PF. 


Precision Measurements in the X-Ray Spectra. II. 
The X-Ray Spectrum of Tungsten. Manne Siecsaun (Phil. 
Mag., 1919, [vi], 38, 639—646. Compare this vol., ii, 261).—The 
K and LF series of X-ray lines have been measured for tungsten by 
means of a spectrograph built on the same principle as that previ- 
ously described (/oc. cit.). The measurements were made with rock- 
salt (log 2d=0°7503541) and calcite (log 2d=0°7823347), and the 
two sets of results shown to be remarkably close to one another, a 
fact which speaks for the accuracy of the calcite lattice constant in 
reference to that of rock-salt. In the X series the strongest line, 
Ka, has the value 208°85XU, the a, line is determined with refer- 
ence to the a, line and the value Ka,=213°52XU obtained. The 
lines KB, and XB, have the values 184°36 and 179°40 respectively. 
The values are compared with those of de Broglie, Hull and Rice, 
Dauvillier, and Dershem, and those of the last-named shown to be 
most nearly in accord with the author’s work. The measurement of 
the Z series was carried out with the vacuum spectrograph prev! 
ously described (loc. cit.). The following values were obtained: La, 
1473°48; La,, 148452; LB,, 127917; LB, 1241°91; and Ly; 
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1095°53. The fainter lines of this series have been measured with 
reference to one of the stronger lines, and the following frequency 
differences obtained: e—y=/—n=98°76; B-—a'=f,—a,=98°'54; 
§—y=y,—B,=98'05; @—C=y.—B;=97'55. These figures confirm 
to a certain extent Sommerfeld’s view that the Z series can be 
divided into two groups with constant frequency differences between 


the lines. J. F. S. 


Precision Measurements in X-Ray Spectra. III. An 
X-Ray Spectrograph for Medium Wave-lengths. Manne 
SrecBaHn and A. B. Lerpe (Phil. Mag., 1919, [vi], 38, 647—651. 
Compare preceding abstract).—An X-ray spectrograph is described 
which is designed to bridge the regions measured by the instruments 
described in the previous papers (loc. cit.). In the present instru- 
ment the slit is placed behind the crystal. The crystal table is in 
fixed connexion with a high precision circle scale which can be 
turned in relation to the slit and plate-holder. To fix the crystal 
in the required position and for micrometrical adjustments, the 
circle is provided with a tangent screw attached to the arm for the 
plate-holder. Crystal table and plate-holder as a whole can be 
turned about the same axis. A circle scale and nonius on the back 
of the spectrograph serve to give an approximate adjustment of the 
crystal to receive the X-ray pencil under the reflexion angle 
required. The plate-holder and slit stand are mounted on the 
same bed-plate, and a thick lead cover is laid over to prevent 
blackening through diffused rays. Calcite crystals alone have been 
used with this instrument. The measurement of the reflexion angle 
is carried out as follows. A fine slit (with gold edges) is adjusted, so 
that the normal from the rotating axis to the photographic plate 
passes through it. The crystal is placed on the table with its reflect- 
ing plane in the rotation axis. The crystal is then turned so that 
the normal slit-plate forms an angle with the crystal face approxi- 
mately equal to the reflexion angle for the spectral line sought. This 
is done in two ways; in one case the plate-holder may be turned to 
the right side in order that the incoming pencil shall be reflected ; 
in the other case a turning of the plate-holder to the left is neces- 
sary. This spectrograph is suitable for wave-lengths 0°5 A.U. to 
20 A.U. The instrument has been tested on measurements of 
CuXa,. In a previous paper, using the vacuum spectrograph, the 
value A=1537°36XU was obtained ; with the present instrument the 
value A=1537°44XU is found; the difference 0°005% is attributed 
to a lack of information of the temperature-coefficient of the lattice 
constant of calcite. J. F.S. 


The Radioactivity of the Water from the Principal Spring 
at Bagnoles-de-l’Orne and its Variations. P. Loisen (Compt. 
rend., 1919, 169, 791—792).—The water of Bagnoles contains 
from 22 x 10-12 to 109 x 10-12 grams of dissolved radium per litre, 
the mean value being 68 x 10-12 grams per litre. The amount of 
radium emanation in solution varies from 0°0002—0-0015 micro- 
curie per litre. W.G 
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Application of the Thermionic Amplifier to Conductivity 
Measurements. R. E. Hatt and L. H. Apams (J. Amer. Chem. 
Soc., 1919, 41, 1515—1525).—The use of an amplifier in conjunc. 
tion with the telephone in the measurement of the resistance of 
solutions makes the determination of the point of balance on the 
bridge much simpler. Any ordinary telephone becomes a much 
more sensitive instrument with an amplifier than the best telephone 
without it. When a sensitive telephone is used, the current 
through the bridge may be reduced to a tenth of the value neces- 
sary without the amplifier, and the instrument will still have 
several times the sensitiveness it has without the amplifier. An 
electron tube may be used as a source of alternating current for 
conductivity measurements. Its advantages are its cheapness and 
the wide range of frequencies which may be obtained with it. A 
first harmonic is present in the current, which is noticeable at low 
frequencies, but which is not troublesome at a frequency of 1000 
cycles or more. If, for any reason, it should be desired to use 
frequencies in conductivity measurements beyond the limit of the 
human ear, a telephone could still be employed to indicate the 
bridge balance by the use of the autodyne method. J. F. 8. 


Preparation of Conductivity Water. C. B. CLevencer (J. 
Ind. Eng. Chem., 1919, 11, 964—966).—The apparatus described 
is a modification of the Bourdillon still (T., 1913, 108, 791); the 
steam, obtained from water containing phosphoric acid or potassium 
hydrogen sulphate, is led through a coil and trap, and then enters 
a vertical tin tube about 6 feet long, the inlet for the steam being 
at about the middle of the vertical tube. The latter is fitted with 
condensing jackets, one at the top and the other near the lower 
end, which is bent into the form of a trap and enters the contain- 
ing vessel for the conductivity water. A current of pure air is 
admitted to the vertical tube through a side-tube just below the 
lower condensing jacket; this current of air ascends the vertical 
tube, mixes with the steam, and carries off any remaining impuri- 
ties through the upper end of the tube. The various parts of the 
apparatus are made of tin-coated metal, and the upper end of the 
vertical tube is connected with absorption vessels for preventing 
the entrance of ammonia, etc. [See, further, J. Soc. Chem. Ind., 
1919, 928a.] WwW. BP. & 


Behaviour of Electrolytic Ions in Solid Substances. 
Conductivity of Permutite Mixtures. A. Ginrner-ScHuize 
(Zeitsch. Elektrochem., 1919, 25, 330—333).—The specific resist- 
ance and temperature-coefficient of twenty-one pure permutites 
have been determined by the method previously described (A., 
1915, ii, 149). It is shown that in their preparation, in addition 
to an interchange of base, some permutites adsorb considerable 
amounts of salts. The specific conductivity of potassium-silver 
permutite and sodium-silver permutite of a series of compositions 
has been measured, and it is shown that in the former case the 
conductivity can be calculated according to the simple mixture 
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rule, whilst in the latter case this is only approximately true. 
On the assumption that the law of reciprocal influence of two salts 
with a common ion on the degree of ionisation holds, it follows 
that sodium, potassium, and silver permutite are dissociated to 
approximately the same extent. J. F. 8. 


Is the Electrical Conductivity of the Elements Conditioned 
by the Presence of Isotopes? F. H. Lorine (Chem. News, 
1919, 119, 199—200. Compare this vol., ii, 384).—A_ theoretical 
paper in which various points dealt with in the previous paper 
(loc. cit.) are discussed in the light of the publications of other 


investigators. J. F.S. 


Anodic Polarisation. II. A. Smits (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 21, 1349—-1351).—An explanation of the 
phenomenon previously described (ibid., 1918, 20, 1121) is given. 
Iron can only exist in a state of internal equilibrium in a solution 
which contains no ferric ions. The presence of ferric ions disturbs 
the equilibrium, the more the greater the concentration of the 
ferric ions. The potential of iron is therefore less negative in a 
solution that contains ferric ions than in one which is free from 
ferric ions. In the solution with which the stated phenomenon 
was obtained, the iron consequently did not present the potential 
of internal equilibrium, but a less negative potential. In such a 
liquid, iron, when brought into solution, will change the concen- 
tration of the electrolyte in the neighbourhood of the electrode. 
The iron goes into solution exclusively as ferrous ion. During this 
anodic solution, the internal equilibrium is disturbed, as is 
indicated by the less negative potential, and, at the same time, the 
metal is surrounded by a liquid layer poorer in ferric iron than 
the rest of the solution. After the current has been broken, the 
iron approaches internal equilibrium with great rapidity, and on 
account of the decrease in ferric-ion concentration in its immediate 
neighbourhood, will exhibit a more negative potential than before 
polarisation. This state can, however, only persist for a short 
period, since the ferric ions diffuse from the outside into the 
boundary layer, and so the potential becomes less negative, and 
eventually reaches its initial value. J. F. S. 


Electrical Characteristics of Pigment Colloids. Rupotr 
Keer (Kolloid Zeitsch., 1919, 25, 60—62).—In works of refer- 
ence on colloids, among others in that of Zsigmondy, it is stated 
that basic colour substances in colloidal solution travel towards 
the cathode, acid substances towards the anode, under the influence 
of an electric current. The author finds that this is not a general 
rule, for alkaline solutions of methylene-blue and acid magenta 
travel to the anode and acid solutions of the same substances travel 
to the cathode... The reason for this behaviour is probably that 
in the first place pigment colloids, which have neither strong acidic 
nor strong basic characteristics, obtain their electric charges, 
according to Cohen’s rule, by virtue of the ratio of the dielectric 
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constant compared with that of water, and in the second place 
from the electric charges of the dispersion medium. J. F. S8. 


Table of P,’,H* and OH’ Values corresponding with 
Electromotive Forces determined in Hydrogen Electrode 
Measurements, with a Bibliography. Cari L. A. Scumipr 
and D. R. Hoacianp (Univ. California Pub. Physiol., 1919, 2, 
23—69).—The table includes values of P,, from 0°034 to 14-032. 
The bibliography of 467 titles covers the entire field of hydrogen- 
ion concentration up to 1919. The methods for the determination 
of hydrogen-ion concentration are reviewed. 

CHEMICAL ABSTRACTS. 


Discharge Electrolysis. Electrical Colloid Syntheses, 
V. Koutscuiirrer (Zeitsch. Elektrochem., 1919, 25, 309—323).— 
An electrical method for preparing colloidal metals is described 
which consists in electrolysing water with either direct or altern- 
ating current combined with a condenser circuit. The author 
terms the process “discharge electrolysis.” Experiments are 
described in which colloidal copper is produced by the electrolysis 
of ordinary distilled water by means of direct current (96 volts) 
or alternating current (125/8000 volts), using two copper elec- 
trodes close together with a condenser in a parallel circuit. It is 
shown that when a discharge of at least 100 volts passes between 
two copper electrodes in distilled water, the cathode is disintegrated 
into fairly large particles, but if an oscillating parallel circuit is 
combined with the main circuit, the disintegration passes over, 
more or less completely, according to conditions, to the anode, and 
colloidal copper oxide is produced. Experiments with direct 
current show that an increasing capacity in the secondary circuit 
and a decreasing resistance in the main circuit increase the amount 
of disintegration, but, at the same time, the characteristic action 
of the oscillating circuit becomes more and more predominating. 
The disintegrated metal and the colloidal oxide are easily 
separated. The nature of the colloidal oxide depends on which 
of the two circuits predominates in its formation. The smaller 
the current strength and the capacity, the smaller are the colloidal 
oxide particles. The effect is produced because the electrolytic 
current covers the anode with a disperse oxide layer, and this is 
disintegrated by the spark discharge. When alternating current 
is used, the process is helped by a depolarising action of the 
cathodic component. J. F. 8. 


Auto-complexes in Solutions of Cupric Chloride and 
Cupric Bromide. Srewarr Byron Warkins and Henry George 
Denuam (T., 1919, 115, 1269—1279). 


Magneto-chemistry of Chromous and Oxychromic Salts. 
B. Casrera and 8. Piva pe Rustes (Anal. Fis. Quim., 1919, 17, 
149—167).—An account of a series of measurements of the mag- 
netic susceptibility of solutions of chromous salts. The apparatus 
and the method of Quincke were employed. For the chromous 


at Game. a 2 oe 


GENERAL AND PHYSICAL CHEMISTRY. ii. 493 


ion in sulphate and chloride solutions, the integral number 24 
was obtained for the number of magnetons. The oxychromic salts 
of the formule Cr,0(SO,). and Cr,OCl,, each in the violet and the 
green modification, were also studied. Integral numbers of 


magnetons for these complex cations were not obtained. 
W.S. M. 


Maximum Temperature [Limit]. Watraer Jankowsky 
(Zeitsch. Elektrochem., 1919, 25, 325—-328).—A theoretical paper 
in which, from a consideration of heat of reaction at medium 
temperatures, it is shown that this quantity is developed for the 
most part by a conversion of potential energy into heat. From 
this deduction, it follows that not only must an absolute zero of 
temperature exist, but that there must also be an absolute upper 
limit (maximum temperature). The absolute zero is defined as 
that temperature at which the energy content of a substance 
consists entirely of potential energy and at which a conversion of 
potential energy into heat is impossible. The maximum tempera- 
ture is defined as that temperature at which the energy content 
consists entirely of heat and at which the conversion of heat into 
potential energy is impossible. All heat changes, inclusive of 
chemical reactions, must occur between these two temperature 
limits. In the neighbourhood of both points, the thermal proper- 
ties of all substances approach the zero value. Both temperature 
limits are only reached asymptotically. J. F. 8S. 


Investigation of Mewes’ Law of the Relation between the 
Volume of a Gas and the Temperature. Rupotr Mewes and 
Lupwig Neumann (Zeitsch. Sauerstoff. Stickstoff. Ind., 1919, 11, 
13—15 ; from Chem. Zentr., 1919, iii, 149).—Some years ago, one of 
the authors proposed to replace Gay-Lussac’s formula, v;=v9(1 + at), 
by the expression v;—x=(v,—2) (1+a)*, or, approximately, 

v= v4(1 +a), 
where log (1+a)=0-00111. At temperatures above 0°, and within 
not too narrow limits, the results agree closely with those of Gay- 
Lussac’s formula, but the discrepancies increase with decreasing 
temperature; at —182°, for example, the ratio of the density to 
that at 0° is about 3 according to Gay-Lussac and about 2 accord- 
ing to Mewes. Investigations by others have tended to confirm 
the older formula; the authors have therefore re-examined the 
behaviour of air, nitrogen, oxygen, and hydrogen with .diminish- 
ing temperature, and have been led to the conclusion that sources 
of error are to be found in the previous arrangements of all 
investigators, including their own. To eliminate such sources 
(partial liquefaction and surface condensation of the difficultly 
liquefiable gases), the ratio of the liquid portion to the total 
amount must be ascertained, which could be accomplished mathe- 
matically. It is found, however, that they do not give a satis- 
factory explanation of the divergencies between the experimental 
and calculated results; particularly in the case of hydrogen, they 
20* 
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can only exercise a slight influence on the value of the specific 
heat. H. 


The Specific Heat of Air at Ordinary and Low Tem. 
peratures. Kar Scuret and WitHELm Hevss (Zeitsch. Sauerstoj 
Stickstoff. Ind., 1919, 11, 26—29; from Chem. Zentr., 1919, iii, 
148—149).—The previous determinations of the specific heat of 
air at low temperatures are confined to —77°, —102°, and —170°, 
and lead to the conclusion that the specific heat at atmospheric 
pressure is independent of the temperature. The authors’ experi- 
ments have been performed with a specially constructed calori- 
meter, in which the loss of heat is reduced to very small dimensions, 
The apparatus and mode of experiment are fully described in the 
original. The authors find that the specific heat of air increases 
with decreasing temperature, and is approximately 5% greater at 
— 183° than at the ordinary temperature. H. W. 


Variation of the Specific Heat during Melting and the 
Heat of Fusion of some Metals. Itir6é Irraka (Sci. Rep, 
Téhoku Imp. Univ., 1919, 8, 99—114).—The specific heats of the 
elements bismuth, lead, tin, zinc, sulphur, and sodium have been 
determined at several temperatures, both above and below the 
melting points. It is shown that the specific heat undergoes a 
discontinuous change during melting, which is generally positive, 
but in some cases the change is negative. The following values 
have been obtained: bismuth, c, 0°0338, c¢, 0°0356, Mc, 7-02, 
Mc, 7°40; lead, c, 0°0358, c, 0°0340, Mc, 7°43, Mc, 7°04; tin, 
c, 0°0662, c, 0°0615, Mc, 7°88, Mc, 7°31; zinc, c, 0°110, ¢ 0°121, 
Mec, 7°20, Mc, 7°91; sulphur, c, 0°200, c 0°199, Me, 6°41, Me, 6-39; 
sodium, c, 0°330, c; 0°347, Mc, 7°59, Mc, 7:98. The specific heat 
of the solid at the melting point is designated by c,, that of the 
liquid at the same temperature by ¢, and the atomic heats by 
Mc, and Mc, respectively. The atomic heat is almost constant 
and independent of temperature for the liquid elements. The 
atomic heat at constant volume has been calculated for the 
temperatures 0°, 100°, 200°, 300°, and the melting point. The 
values at the melting point are: bismuth 6°90, lead 6°58, mercury 
5°90, tin 7°40, and zine 6°22. The latent heat of fusion has also 
been calculated from the experimental results, and the following 
values obtained: bismuth 12°24, lead 5°53, tin 13-38, zine 23:1, 
sulphur 13°2, and sodium 26-0. J. F. S. 


Calculation of the Latent Heat of Vaporisation from 
Critical Data. W. Herz (Zeitsch. Elektrochem., 1919, 25, 
323--324).—By means of the equations L=p;,.T7;,/T;.d, and 
I =2/3 .p,/dy, the author shows that the latent heat of vapor- 
isation of non-associated liquids may be calculated. The symbols 
have the following significance: Z is the latent heat of vaporisa- 
tion, 7’, is the boiling point in degrees absolute, 7, and the 
critical temperature and critical pressure respectively, and d is 
the critical density. The calculations have been made for twenty- 
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two organic liquids and three inorganic liquids, and it is shown 
that there is a moderate agreement between the calculated and 
experimental results. In the case of water and methyl alcohol, 
which are associated, there is a wide divergence between the calcu- 
lated and experimental values, but in that of acetic acid, which is 
also associated, the two agree to within 10%. J. F. 8. 


A Vapour Pressure Equation. Gzorce W. Topp and S. P. 
Owen (Phil. Mag., 1919, [vi], 38, 655—660).—A mathematical 
paper in which the equilibrium of a vapour in contact with its 
liquid is considered on the assumptions that all vapour molecules 
striking the liquid surface penetrate it, and only those liquid mole- 
cules which have a velocity greater than a definite critical value, 
whatever their angles of impact with the surface, penetrate it and 
leave the liquid. Vapour-pressure equations p= A pe-4/* (1+ B/@) 
and p=A’e~/®(1+ B/6) are deduced, in which p is the vapour 
pressure and p the density at a temperature @, B is the collision 
frequency of a molecule of velocity c. The former equation is 
useful where the density values are known up to the critical 
temperature, and the latter for those cases where the density is 
only known over moderate ranges of temperature. The equations 
are tested in the case of water, mercury, benzene, bromine, and 
ethyl ether, where a fairly good agreement with experiment is found. 
The average kinetic energy of a molecule at the critical tempera- 
ture (@.) is given by the expression 4mc,2=6,/273(5'5 x 10-4) erg. 
A table of values of log A’ and B obtained from vapour-pressure 
measurements is given for thirteen liquids, and it is shown that 
the value of B obtained from the critical temperature is one-third 


to one-fourth of the value obtained from the equation. 
dé. ¥. G. 


Simple Method of Determining the Velocity of Sound in 
Gases and Vapours and the Density of Gases. P. Briver 
(Zettsch. physikal. Chem. Unterr., 1919, 32, 1—6; from Chem. 
Zentr., 1919, iii, 114—115).—The experiment is performed in thin- 
walled tubes, 2—3 cm. in diameter and at most 60 cm. long, which 
are filled with the gas or vapour. The note emitted when the tube 
is struck is matched by that of a monochord string, and the experi- 
ment is repeated with the tube full of air. The frequencies of the 
notes are inversely proportional to the lengths of the strings. The 
velocity of sound and the density of the gas are readily calculated. 
The procedure is as accurate as that proposed by Victor Meyer, and 
can be more rapidly carried out. H. W. 


Absolute Determination of the Coefficients of Viscosity 
of Hydrogen, Nitrogen, and Oxygen. Ku1a-Lox Yen (Phil. 
Mag., 1919, [vi], 38, 582—596).—The absolute viscosities of hydro- 
gen, nitrogen, and oxygen have been determined at 23°00° and 
760 mm. pressure by Millikan’s constant deflexion apparatus, previ- 
ously described (Gilchrist, Phys. Rev., 1913, 1, 124; Harrington, 
thid., 1916, 8, 738). The results obtained are: hydrogen, n x 107= 
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882°16 (20 expts.) ; oxygen, 9 x 107=2042°35 (20 expts.) ; and nitro. 
gen, x 107=1764°80 (21 expts.). An accuracy of 0°15% is claimed 
for the results. J. F. 8. 


Adsorption of Gases at Low and Moderate Concentra. 
tions. I. Deduction of the Theoretical Adsorption Isostere 
and Isotherm. II. Experimental Verification of the Form 
of the Theoretical Isosteres and Isotherms. A.M. Wittiams 
(Proc. Roy. Soc., 1919, [A], 96, 287—297).—The theoretical form 
of the adsorption isostere is deduced and found to be log a/c=B+ 
A/T, where A and B are functions of a alone. The theoretical form 
of the adsorption isotherm is found to be log a/ec=A,)—Aj,a, where 
A, and A, are functions of the temperature only. These equations 
are tested by means of the data of various observers on the gases, 
argon, methane, carbon dioxide, ammonia, nitrogen, and carbon 
monoxide. A satisfactory agreement is found in the case of the 
former equation for gases above or near the critical temperature. 
In the latter case satisfactory agreement is found up to moderate 
adsorptions of gases above their critical temperature. J. F. 8. 


Adsorption of Gases at Low and Moderate Concentra- 
tions. III. Experimental Verification of the Constants 
in the Theoretical Adsorption Isostere. A. M. Wituiams 
(Proc. Roy. Soc., 1919, [A], 96, 298—311. Compare preceding 
abstract).—The constants of the equation for the theoretical adsorp- 
tion isostere are deduced from the observations of many observers 
for the gases argon, ethylene, carbon dioxide, methane, carbon 
monoxide, and nitrogen. The form of theoretical adsorption isostere 
has been determined at zero concentration for the above-named 
gases above the critical point. The relationship among the con- 
stants is in good agreement with the theory based on the existence 
of a thin surface layer. The range of molecular attraction is deter- 
mined and found to vary from 3°2 to 4°11 x 10-8 em. J. F.S. 


Theory of Adsorption of Electrolytes. The Adsorption 
of Organic Dyes. Leonor Micnag.is and Peter Rona (Biochem. 
Zeitsch., 1919, 9'7, 57—84).—The salts of basic and acid dyes have 
been employed in the study of adsorption by various substances. In 
the case of charcoal the cations and anions are adsorbed in equiva- 
lent proportions. Slight deviations from this principle can be 
explained by the impurity of the charcoal. When insoluble salts 
are used as adsorbents there is an exchange of anions or cations 
between the adsorbents and the substance adsorbed. Insoluble acid 
or basic oxides have shown no perceptible adsorbing capacity. In 
no case was a “hydrolytic” adsorption of the salts observed, that 
is, where the salts were split into acid and base, and the adsorption 
of one ion only took place. The nature of the adsorption capacity 
of carbon is discussed. S. 8. Z. 


Adsorption of H- and OH-Ions and the Ions of the Heavy 
Metals by Charcoal. Prrer Rona and Leonor MICHAELIS 
(Biochem. Zeitsch., 1919, 97, 85—97).—The H- and OH-ions are 
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adsorbed by charcoal to the same extent. The amount of mercuric 
chloride adsorbed by charcoal may, in the presence of chlorides, be 
diminished by as much as 60%. 8. 8. Z. 


Electrification of Water and Osmotic Pressure. Jacques 
Lozs (J. Gen. Physiol., 1919, 2, 87—106).—It is shown for the am- 
photeric electrolytes, aluminium hydroxide, and gelatin, that in the 
presence of an acid salt water diffuses through a collodion membrane 
into a solution of these substances as if its particles were negatively 
charged, whilst’ water diffuses into solutions of these electrolytes, 
when they exist as salts of univalent or bivalent metals, as if the 
particles of water were positively charged. The turning point for 
the sign of the electrification of water seems to be near or to coincide 
with the isoelectric point of these two ampholytes, which is about 
2x10-5 W for gelatin and 10-7 for aluminium hydroxide. 

Apparently positively charged water diffuses with less rapidity 
through a collodion membrane into a solution of calcium or 
barium gelatinate than into a solution of lithium, potassium, sodium, 
or ammonium gelatinate of the same concentration of gelatin and 
hydrogen ions, and negatively charged water diffuses with less 
rapidity through a collodion membrane into a solution of gelatin 
sulphate than into a solution of gelatin chloride or nitrate of the 
same concentration of gelatin and hydrogen ions. 

If osmotic pressure is defined as the additional pressure on the 
solution required to cause as many molecules of water to diffuse 
from solution to the pure water as diffuse simultaneously in the 
opposite direction through the membrane, it follows that the osmotic 
pressure cannot depend only on the concentration of the solute, but 
must also depend on the electrostatic effects of the ions present, 
and that the influence of the ions on the osmotic pressure must 
be the same as that on the initial velocity of diffusion. This assump- 
tion was tested in experiments with gelatin salts, for which a collo- 
dion membrane is strictly semipermeable, and the tests confirmed 
the expectation. J.C. D. 


Hydrogen and Hydroxyl Ion Equilibria in Solutions. II. 
W. Loérrier and K. Sprro (Helv. Chim. Acta, 1919, 2, 533—550. 
Compare Asher and Spiro, Hrgb. Physiol., 1909, 8, 254).—From 
experiments, carried out by the indicator method, on the changes 
in the hydroxyl and hydrogen-ion concentration in solutions of 
glycine brought about by neutral substances of physiological import- 
ance, such as glycerol, dextrose, and ethylene glycol, it is shown 
that these substances are capable of forming complex salts. This is 
seen particularly in the case of glycine. Such solutions, which are 
non-sensitive to a change in their alkalinity, change their concen- 
tration of hydrogen and hydroxyl ions by shaking with animal 
charcoal in the sense that they approach neutrality. The adsorption 
by charcoal is to be regarded as a process of solution, and it is 
shown that a different decomposition of acid salts in aqueous solu- 
tion is brought about by shaking with animal charcoal. J. F. 8. 
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[Behaviour of Non-aqueous Solutions of Salts.] R. 
Beutner (Zeitsch. Elektrochem., 1919, 25, 328—329, 329—330. 
A. Turet, tbid., 329).—Polemical. Beutner answers Thiel’s 
criticism (this vol., ii, 388) of his paper (this vol., ii, 263). Ina 
second paper Thiel further criticises Beutner’s conclusions, and in 
a third paper Beutner gives a final reply to Thiel. J. F. S. 


Crystallisation Phenomena in Formaldehyde-Gelatin 
Jellies. W. Moertter (Kolloid. Zeitsch., 1919, 25, 67—74).—The 
crystallisation of formaldehyde gelatin jellies has been experimen- 
tally studied. It is shown that the crystallisation phenomena (for- 
mation of sphiro-crystals) are to be attributed to the orienting influ- 
ence of the formaldehyde condensation and polymerisation products 
on the agelatin micelle. In the observed spherical crystal forma- 
tion the individual micellez are arranged radially in the form of 
concentric spherical sheaths, and behave optically as a crystalline 
drop. The numerous forms which differ from the above are attri- 
buted to a deformation brought about by the tensions set up while 
the jelly is drying, whereby the arrangement of the micelle 
approaches more and more to a fibrous structure. Sphiro-crystals 
produced by varying the experimental conditions often exhibit this 
fibrous structure. J. F. S. 


Coagulation. I. The Velocity of Gelation and Hydrolysis 


of Gelatin Sol. Rinyosuxe Snos (Biochem. J., 1919, 13, 
227—238).—The equation y—nj=pt/1+(p/A)t is given, which 
represents the change in viscosity of gelatin sol with respect to 
time in the early stages of gelation, and the bearing of this equa- 
tion on the nature of gelation is discussed at some length. 
Another equation, 2k7=1/(n; — nix )?-1/(nig- nx )?, is given 
which represents the change in viscosity of gelatin sol with respect 


to time in the course of its hydrolysis caused by heating. 
J. C. D. 


Coagulation Process fof Colloids}. H. R. Kruyr and Jac. 
VAN DER Spek (Kolloid Zeitsch., 1919, 25, 1—20).—The coagula- 
tion of arsenic sulphide and ferric hydroxide sols has been investi- 
gated. It is shown that the relationship between coagulation value 
and the colloidal concentration for arsenic sulphide sols varies as 
follows: the coagulation value for a univalent precipitating ion 
increases with increasing dilution, for a tervalent ion it decreases, 
and for a bivalent ion there is a slight decrease. The reduction of 
the degree of dispersion by boiling or by a change in the original 
concentration leads to an augmentation of the coagulation value 
for potassium and barium ions, but to a reduction for aluminium 
ions. These phenomena may be explained by the hypothesis that 
the colloidal particles may combine as they approach one another 
through their Brownian movements. The reduction of the total 
surface conditions a reduction of the quantity of electrolyte neces- 
sary to reach a definite adsorbed quantity. Dilution and a reduc- 
tion in the dispersity cause a separation of the particles and 
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reduce the chances of their collision, and under these conditions a 
smaller charge is necessary for their coagulation. Similar experi- 
ments were made with ferric hydroxide sol, but here both sodium 
hydroxide and disodium phosphate behave irregularly. J. F. 8. 


Colloidal Processes in the Setting of Plaster. Structure 
of Plaster of Paris. I. Trauspe (Kolloid. Zeitsch., 1919, 25, 
62—66).—The velocity of the setting of the hemihydrate of 
calcium sulphate has been investigated, and the influence of the 
addition of salts, acids, bases, and neutral substances to the soft 
plaster on the rate of setting has been observed. Ten grams of 
calcium sulphate were rapidly mixed with stated quantities of water 
or solutions of other substances, the mixture poured on to a glass 
plate, and the time noted when it had completely set. With 4 c.c. 
of 0-5N-potassium chloride, setting occurred almost instantaneously, 
with 5 c.c. in 2°5 minutes, with 7 c.c. in 4 minutes, with 15 c.c. 
the mixture had not set in 40 minutes. Using 7 c.c. of saturated 
potassium chloride solution, setting occurred in 12 minutes; 7 c.c. 
of V/2-solution required 4°5 minutes, 7 c.c. of 0°25 required 5:5 
minutes, and 7 c.c. of V/16 19 minutes. There is, therefore, a 
maximum setting velocity for medium concentrations. In experi- 
ments with other salts, it is shown that the influence of the anion 
is very small, but that of the cation is all-important. The order 
in which the cations influence the setting is the reverse of the order 
in which they precipitate colloids from solutions ; thus the univalent 
cations accelerate the setting most. From these experiments, it is 
concluded that the combination of the hemihydrate of calcium 
sulphate with water is brought about in the first place by gel form- 
ation. A similar series of experiments was made with 7 c.c. of 
various acids in V/2-concentration. The order of setting from the 
most rapid is hydrochloric acid, oxalic acid>sulphuric acid>tri- 
chloroacetic acid > tartaric acid > boric acid > phosphoric acid > 
dichloroacetic acid>chloroacetic acid>acetic acid>propionic acid 
>citric acid. The addition of 7 c.c. of N/2-potassium hydroxide 
effected setting in about the same time as hydrochloric acid. Non- 
conductors, such as chloral hydrate, amyl alcohol, propionitrile, 
mannitol, paracetaldehyde, methyl alcohol, and methyl ethyl 
ketone had no influence on the rate of setting. Gelatin and gums 
retarded the rate of setting. By allowing ferric chloride to diffuse 
through the set plaster towards potassium ferrocyanide which is 
diffusing in the opposite direction, structures of the same nature 
as the protoplasm structure are obtained. Agate structures and 
others of both geological and physiological interest have also been 
obtained. The author’s experiments confirm in every detail the 
views on the nature of the setting of cements put forward by 
Cavazzi (A., 1913, ii, 136). J.F.8 


Molecular Mechanism of Colloidal Behaviour. II. The 
Swelling of Fibrin in Alkalis. Ricuarp C. Torman and Russer 
8S. Bracewett (J. Amer. Chem. Soc., 1919, 41, 1503—1510. 
Compare Tolman and Stearn, this vol., ii, 101).—The swelling of 
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fibrin in solutions of sodium hydroxide, potassium hydroxide, 
and ammonia of various concentrations, and also of similar 
solutions containing potassium chloride, potassium sulphate, and 
sucrose has been investigated. It is shown that the swelling in 
solutions of sodium and potassium hydroxides reaches a maximum 
at very low concentrations—less than NV /20; in the same way, the 
adsorption of alkali reaches a maximum at low concentrations, and 
a further increase in the concentration of the alkali brings about 
no change in the adsorption, but a reduction in the amount of 
swelling. In the case of ammonia solutions, it is shown that both 
the amount of swelling and the adsorption increase with increasing 
concentration up to 0°8V without reaching a maximum. The 
addition of neutral salts reduces the swelling in the same way as 
increase in the concentration of the alkali itself after the maximum 
has been reached, and also increases the adsorption. Sucrose has 
no effect on the swelling of fibrin, but water is adsorbed from the 
solution by the fibrin. J. F.S8. 


Molecular Mechanism of Colloidal Behaviour. III. 
Chemical Nature of the Adsorption of Acids and Alkalis by 
the Protein Molecule. Russet S. Braceweit (J. Amer. Chem. 
Soc., 1919, 41, 1511—1515. Compare preceding abstract).—A 
theoretical paper in which it is shown that the acid-adsorbing 
power of proteins is mainly due to the free amino-groups present, 
that is, adsorption consists in the formation of weak compounds 
between the amino-group and the acid. Attempts to formulate a 
similar hypothesis for alkali adsorption were unsuccessful. 

J. F. 8. 


Colour of Colloids. VIII. Wiper D. Bancrort (J. Physical 
Chem., 1919, 28, 445—468. Compare this vol., ii, 324).—A con- 
tinuation of the previously published discussion. In the present 
paper, absorption colours, colours of turbid media, prismatic dis- 
persion colours, grating colours, and colours of thin films are dis- 
cussed in their relationships with the colour of birds and butterflies. 

J. F. 8. 


Colloidal Electrolytes : Soap Solutions as a Type. Jamzs 
Witiram McBarn, (Miss) Mary Evetyn [Larinc, and ALAN 
Francis Tittey (T., 1919, 115, 1279—1300), 


The Degree of Hydration of the Particles which Form the 
Structural Basis of Soap Curd, Determined in Experiments 
on Sorption and Salting Out. James Wittiam McBain and 
(Miss) Mitiicenr Taytor (T., 1919, 115, 1300—1308). 


Simultaneous or Successive Chemical Decompositions 
Provoked by Physical Agents. J. A. Mutter (Compt. rend., 
1919, 169, 793—794).—In simultaneous decompositions of the 
first order, the ratios of the two coefficients of decomposition, at 
the end of any given time, are equal to the ratios of the corre- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 501 


sponding velocity constants. The subject is discussed mathematic- 
ally, and the equations given, together with the results of chemical 
analyses, provide a means of determining the nature and order of 
the changes produced in pyrogenic decompositions. W. G. 


The Interaction of Chlorine and Hydrogen. The 
Influence of Mass. Davip Lronarp CHAPMAN and JoHN REGINALD 
Harvey Warston (T., 1919, 115, 1264—1269). 


Comparison of the Temperatures of Explosion calculated 
from Specific Heats with the Temperatures of Explosion 
calculated from Explosive Pressures. Henri Muraour 
(Compt. rend., 1919, 169, 723—-726),—As the result of experi- 
ments with mixtures of tolite and ammonium nitrate, it is shown 
that the explosion temperatures, as calculated from the specific 
heats of Mallard and Le Chatelier or of Sarrau, are markedly 
higher than the figures obtained by calculation from the mano- 
metric tables, except where the temperatures are above 3000°. The 
results obtained by either method in the region 1500—1700° are 
certainly below the actual temperatures. The results, as calcu- 
lated from the manometric pressure in this region, are so low as to 
indicate either that the value of the pressure must be modified or 
that the law used for expressing the compressibility of gases at 
high temperatures and pressures is incorrect. Over the tempera- 
ture range 1300—2700° the temperatures, calculated from 
Schreber’s specific heats, are in accord with the temperatures calcu- 
lated from the pressure tables of the French research laboratories. 

W. G. 


Ignition of Gases by Hot Wires. W. M. TuHornton (Phil. 
Mag., 1919, [vi], 38, 613—633).—The ignition of the gases 
hydrogen, methane, ethane, pentane, ethylene, carbon monoxide, 
coal gas, and vapours of methyl] alcohol, ethyl alcohol, diethyl ether, 
and benzene in air by electrically heated wires of platinum, nickel, 
iron, tungsten, molybdenum, gold, and silver of various diameters 
and at various temperatures has been experimentally investigated. 
It is shown that ignition by hot wires occurs when the generation 
of heat per unit length has reached a certain definite value. At 
low temperatures, this is removed by convection, when a steady 
state is reached, and is almost independent of the diameter of the 
wire. Ignition is independent of gas pressure, of the heat of com- 
bustion of the mixture, of the proportion of gas present, and for 
any given metal, independent of the nature of the combustible 
molecule so far as it is affected by change of diameter, hydrogen 
and platinum being exceptions. That is, since previous heating 
of the gas does not affect ignition temperatures, it is, on the whole, 
independent of every external physical or chemical variable. The 
source of ignition must therefore be sought in some phenomenon 
depending strictly on the rate of generation of heat by the passage 
of the current, but occurring, if not within the surface layer of the 
metal itself, so near to it that the ordinary gas laws are not 


ii. 502 ABSTRACTS OF CHEMICAL PAPERS, 


operative. Oxygen is the only active component of all the mix- 
tures, and it can be inferred that the mechanism of hot wire 
ignition is an attack on oxygen either within the wire or by positive 
ions of combustible gas just ejected from it, for the temperatures 
at which surface action begins are lower than those which start 
combination of gases separately heated to a point at which they 
explode on mixing. Electric and magnetic fields have no influence 
on surface combustion observable by the phenomena of ignition. 
Compared with spark ignition, hot wire ignition is singularly 
constant in type. J. F.S. 


The Determination of Ignition-temperatures by the Soap- 
bubble Method. Atsert Grevitte Wairr and Tupor Wituams 
PRICE (T., 1919, 115, 1248—1264). 


Indirect Analysis of Gas Hydrates by a Thermodynamic 
Method and its Application to the Hydrate of Hydrogen 
Sulphide. I. andII. F. E. C. Scnerrer and G. Meyer (Proc. K. 
Akad. Wetensch. Amsterdam, 1919, 21, 1204—1212, 1338—1348). 
—In earlier papers (Scheffer, A., 1911, ii, 264, 870) it is shown 
that in solutions of hydrogen sulphide a four-phase equilibrium 
exists between a hydrate, two liquid phases (water and hydrogen 
sulphide), and gas. The analysis of the hydrate leads to a water 
content between 5°1 and 5:4 molecules per molecule of hydrogen 
sulphide. It is likely that the accepted value 5H,O is not correct, 
and, with the object of determining the true composition, the 
authors have developed, on thermodynamical considerations, a 
method of indirectly ascertaining the composition of such hydrates. 
The method is briefly as follows. A binary system is taken of 
which one component, A, is gaseous over a definite temperature 
range, and the second, B, is near its melting point, and is not 
markedly volatile. On increase of pressure, a solid compound can 
form from the gas A and the solid 2B. In the melted component B, 
the gas is soluble neither as such nor as compound. In the equil- 
ibria set up, the component A appears as a gas (@) and bound in the 
compound S; the component B occurs free as solid, S,, and liquid, 
LZ, and bound in the compound S. The three-phase lines S,LG 
and SS, coincide with the melting-point line of B. The trans- 
formation is indicated by the change S, — JL on both three-phase 
lines, and is the same as on the melting-point line of pure B. The 
triple point of B lies near the 7 axis; the sublimation and boiling- 
point line of B practically coincides with the 7 axis. If the com- 
pound is indicated by AB,, the transformations on the two other 
three-phase lines are indicated by AB, — A+nB—E#, (on SS,G) 
and AB, — A+nB-—F, (on SLG). The difference of the two 
energies #, and FH, is equal to the heat of fusion of » molecules of 
B. E,—E,=nQ when the heat of fusion of B is Q per molecule. 
Making use of the Clapeyron equation, the value of 2,—F, can 
be determined if the three-phase lines SS G and SLG are known. 
This method is applied to the system hydrogen sulphide—water, and 
the lines SS,G and SL@ are experimentally determined, and from 
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the data thus obtained the value of nm is found to be 6. Hence 
the crystalline hydrate of hydrogen sulphide is H,S,6H,O. 
J. F. S. 


Theory of the Velocity of Reaction in Gases. Kart F. 
HerzFetp (Ann. Physik, 1919, [iv], 59, 635—667; Zeitsch. 
Elektrochem., 1919, 25, 301—304).—A theoretical paper in which 
the velocity of reactions of the first and second order is discussed 
mathematically. In an historical introduction, the work of Trautz 
(A., 1909, ii, 557, 651), among others, is discussed. It is shown 
that, in developing a systematic conception of gas reactions, the 
introduction of a retardation is helpful. That is, a condition based 
on the consideration of whether an atom can react directly or 
whether it must first break away from an existing combination 
before reaction is possible. In exothermic reactions with one or 
no retardation, every collision of the molecules is operative, in- 
dependently of the temperature, whilst with two retardations only 
a small fraction of the collisions is operative, and these are 
dependent on the temperature. In the case of endothermic reac- 
tions, only one example of a retardation is known, namely, the 
formation of hydrogen bromide; here it is shown that, for a collision 
to be operative, the kinetic energy, which depends on the opposing 
velocities of the colliding particles, must be greater than the heat 
of the reaction. The influence of the internal energy makes itself 
obvious, inasmuch as only a definite proportion of the reacting 
substances can be converted into the products of the reaction. 
Therefore in exothermic reactions the number of operative collisions 
is to be multiplied by a factor which depends on the internal specific 
heat. The reaction formule deduced are applied to the work of 
Bodenstein (A., 1899, ii, 637) and Lind (A., 1907, ii, 76) on the 
formation of hydrogen bromide, and very good agreement is shown 
to exist. J. F. S. 


The Velocities of Combination of Sodium Derivatives of 
Phenols with Olefine Oxides. II. Davin Runciman Boyp 
and (Miss) Doris FeirtHam Tuomas (T., 1919, 115, 1239—1243). 


The Rate of Hydrolysis of Methyl Acetate by Hydro- 
chloric Acid in Water-Acetone Mixtures. Grorcre JOsEPH 
Burrows (T., 1919, 115, 1230—1239). 


Kinetics of Reactions with Substituted Malonic Acids. 
A. L. Bernovutitr and W. Wece (Helv. Chim. Acta, 1919, 2, 
511—532).—The kinetics of the scission of carbon dioxide by heat 
from malonic acid or methyl-, ethyl-, allyl-, benzyl-, phenyl-, 
diallyl-, dimethyl-, methylethyl-, diethyl- and dipropyl-malonic 
acids have been studied at 100°. The formation of acetic acid from 
an aqueous solution of malonic acid, over the temperature range 
75—110°, is a strictly unimolecular reaction. By means of graphic 
extrapolation, it is shown that the lower limit of measurable change 
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lies at 66°. With the single exception of dipropylmalonic acid, in 
which case the value of & is not satisfactory, it is shown that all 
the substituted malonic acids are decomposed at 100° in aqueous 
solution, according to a unimolecular equation. Substituents, in 
the malonic acids, with either one or more double bonds, increase 
the velocity of decomposition, whilst substituents without double 
bonds reduce the rate of decomposition. The accelerating action 
of the double bond increases with the number and also with the 
nearness to the methylene group of the malonic acid; thus, the 
phenyl group accelerates the velocity more than the benzyl group. 
The entrance of a second substituent, similar or dissimilar, strongly 
decreases the rate of decomposition; thus, diallylmalonic acid 
decomposes with about half the velocity of allylmalonic acid. A 
parallelism is shown between the thermal stability of these sub- 
stances (measured by the heat of formation) and the kinetic 
stability (measured by the reciprocal of the reaction velocity). 
J. F. 8. 


The Rhythmic Evolution of Carbon Monoxide and the 
Constant of Accumulation. Toximaru Oxaya (Proc. Phys. 
Math. Soc. Japan, 1919, [3], 1, 43—51).—The author has previously 
suggested that in the case of the rhythmic precipitation of silver 
chromate in gelatin, there must exist certain relations between the 
concentrations of the reacting ions to determine the physical state 
at the moment of precipitation, and concluded that to precipitate 
silver chromate it is only necessary that the amount of “ accumula- 
tion product” of the ions should attain a definite value, H1!, which 
is constant throughout. In the present paper, the phenomenon 
of the rhythmic evolution of carbon monoxide produced by the 
dehydration of formic acid by sulphuric acid is satisfactorily ex- 
plained by the notion of the “accumulation product.” It is also 
shown that the reaction is one of the first order. The author 
points out that the existence of the quanta in natural phenomena 
is not limited to energy only. The present case and Liesegang’s 
phenomena are but examples of such types of natural phenomena. 

CuemicaL ABSTRACTS. 


Size and Shape of the Electron. Arrnur H. Compron 
(Physical Rev., 1919, 14, 20—40).—Assuming as proved that the 
amount of radiation of short wave-length scattered by various 
elements is proportional to the atomic number of the element, and 
accepting Thomson’s assumption that the electron is a point charge, 
the scattered energy should be as great as that calculated from the 
Thomson equation. Actually, it is considerably less, sometimes as 
low as one quarter of the theoretical value. Unless a pulsation 
theory for these rays is abandoned, the discrepancy can only be 
explained on the assumption that the electron is comparable in 
magnitude with the wave-length of the shortest rays, or 
2x10-1© cm. Three types of electrons are suggested, and the 
scattering is calculated for each type. All three satisfactorily 
fulfil the requirements. Type I, rigid spherical shell; type II, 
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flexible spherical shell; type III, flexible spherical ring. On still 
another count, a point charge electron is inadequate to account for 
the fact that emergent scattered radiation is more intense than 
incident radiation. It is necessary to assume an independent rota- 
tional activity of the electron, which type III above seems best 
suited to admit. CHEMICAL ABSTRACTS. 


Valency Centres. 0. Hinspera (J. pr. Chem., 1919, [ii], 99, 
232—238).—An extension of ideas previously advanced (A., 1916, 
i, 725; 1917, ii, 173, 461; 1918, ii, 106).—The theory deals with the 
elements of the first, second, fourth, sixth, and eighth groups of the 
periodic system, and it is assumed that one valency centre is present 
in the first four elements of each series and two valency centres in 
the four succeeding elements. The discontinuity of the physical 
properties of the elements in a series is conditioned by the occur- 
rence of the second valency centre from the fifth group onwards, 
which causes a marked depression in melting and boiling points. 
In the formation of compounds with negative elements, the total 
valency of the elements of the fifth to seventh groups is utilised, 
whilst with positive elements or groups only the differential valency 
is used; the occurrence of elements of no valency appears to be 
merely an extension of the process of equalisation of the valencies 
of the two centres, the commencement of which is already apparent 
in the fifth to seventh groups. The ability to form ions, which is 
proper to many elements of the sixth and seventh groups, is prob- 
ably due to the tendency of the atoms to form a particularly stable 
system by internal equalisation, in which four electrons are attached 
to each nucleus, or eight electrons are contained in a ring. The 
capability of forming onium compounds, as exhibited by nitrogen, 
sulphur, iodine, etc., depends on the presence of two valency centres, 
and therefore occurs solely in the right half of the periodic system. 
The equivalence of the sulphur atom to the -CH:CH- group in the 
formation of ring compounds (for example, thiophen and benzene) 
is explained by the formule: 


H E 
H and Zl E 
8 (in thiophen) 


CH:CH 


in which the two hydrogen atoms of the group CH:CH are replaced 
in the sulphur atom by two valency electrons (E), which are not 
compensated within the atom. 

A number of cases among sulphur compounds are known, in which 
the isomerism can only be explained with difficulty if the presence 
of a single valency centre in the sulphur atom is assumed; if, how- 
ever, two valency centres are present, the difficulty is removed. 
Thus the isomeric B-naphthol sulphides, m. p.’s 216° and 152° respec- 
tively, can be formulated : 

OH:’C,,H,— *—C,,H,-OH and OH:C,,H,.—:—C,,H,°OH. 
The molecular complexity of the metalloids can be explained by 
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assuming that the partial equalisation of the two valency systems 
wkich occurs within the atoms can also take place between different 


atoms. H. W. 


Isomorphism, Isosterism, and Co-valence.  Ikvine 
Lanemurr (J. Amer. Chem. Soc., 1919, 41, 1543—1559).—The octet 
theory of valency indicates that if compounds having the same 
number of atoms have also the same total number of electrons, the 
electrons may arrange themselves in the same manner. In this 
case the compounds or groups of atoms are said to be isosteric. Such 
compounds should show remarkable similarity in their physical 
properties, that is, in those properties which do not involve a separa- 
tion of the atomsin the molecule. Thus O--, F-, Ne, Na+, and Mg++ 
are isosteric, as also are N,*CO*-CN- and CH, and NH,*. In cases 
where isosteric groups have the same electric charges the properties 
are directly comparable; thus, N, and CO, N,O and CO,, KN, and 
HCNO are nearly alike in all their physical properties. When the 
charges are dissimilar the similarity may manifest itself between 
properly chosen compounds, thus, KNO, and CaCO,. The following 
cases of crystalline isomorphism are predicted by the octet theory 
and found to be in accordance with experimental observation: NaF 
and MgO, KN, and KNCO, KNO, and SrCO;, KCIO, and SrSO,, 
NaHSO, and CaHPO,, MnSeO,,2H,O and FeAsO,,2H,O. Many 
other pairs are predicted, but have not yet been experimentally 
investigated. The theory of isosterism makes the deduction of cer- 
tain relationships a very simple matter. Thus since argon is an 
isostere of the potassium ion, and methane is an isostere of the 
ammonium ion, it follows that the potassium and ammonium ions 
must have similar properties because argon and methane are nearly 
alike in physical properties. Similarly, the relationship between 
argon and nitrogen enables the tracing of an equally close relation- 
ship between cyanogen and chlorine ions. The experimental data 
prove that the crystalline form of substances depends on the struc- 
ture as given by the octet theory, thus indicating that this theory 
gives a true picture of the constitutions of crystalline solids. The 
following conclusions are drawn: (1) theco-valency of sodium, potass- 
ium and chlorine (in chlorides) is zero. (2) The co-valency of the 
central atom is 4 in nitrates, carbonates, sulphates, perchlorates, 
phosphates, permanganates, chromates, selenates, and borofluorides. 
(3) Carbonates and sulphites are not isomorphous, the co-valency of 
the central atom being 4 and 3 respectively. (4) Nitrates and 
chlorates are not isomorphous, the co-valency of the chlorine being 3 
in chlorates. J. F. S. 


New Hypotheses as to Different States of Matter. N. T. 
Bacon (J. Physical Chem., 1919, 28, 469—477).—A_ theoretical 
paper in which it is shown that in the solid and liquid conditions 
matter is virtually incompressible, although under very high pres- 
sure, but constantly increasing in volume with increasing tempera- 
ture, and for the iiquid state with this condition continuing up to 
the critical point, except that near the critical point the apparent 


GENERAL AND PHYSICAL CHEMISTRY, ii. 507 


compressibility of the liquid phase may be increased by solution of 
vapour molecules. The molecule, therefore, is constantly increasing 
the diameter of its sphere of influence as temperature increases up to 
the critical point. At this point the spheres of influence of the 
molecule of liquid and of vapour have the same size, since both 
forms of matter occupy the same space and have the same density. 
At the critical point the volatile form is at the dividing 
line between a saturated vapour and a true gas, and the vapour 
cannot act as a true gas because the spheres of influence of its 
molecules are in three dimensional contact, thus precluding trans- 
latory motion. Although the molecules in the liquid state continue 
to increase the dimensions of their spheres of influence with advance. 
ing temperature in spite of increasing pressure, nevertheless gaseous 
molecules can be materially compressed so as to occupy a smaller 
volume than at the critical point even at temperatures well above 
the critical temperature. Hence the spheres of influence of a true 
gas decrease with increasing temperature so as to allow a free path 
and thus cause them to follow Boyle’s Law. The effect of the dis- 
solved barium sulphate in a saturated aqueous solution is consi- 
dered. Here a single molecule of barium sulphate (that is, one 
barium ion and one sulphate ion) so influences 10,000,000 water 
molecules that they are incapable of dissolving more barium sul- 
phate, and imparts to the water a much higher conductivity; all 
this when the barium sulphate in solution can only come into con- 
tact with a small fraction of the water molecules. The author con- 
siders that the solution of barium sulphate up to its saturation 
point brings about a virtual expansion of the water molecules so 
as practically to fill up all the intermolecular spaces in the solvent 
and consequently leave no further room for additional barium sul- 
phate. The conductivity of the barium sulphate solution he attri- 
butes to the barium sulphate breaking up into an enormous number 
of electrons, each having the characteristic periodicity of barium 
sulphate, and these so permeate the solvent that each molecule 
of this is in some way in contact, periodically at least, with such 
particles, so as to maintain an equilibrium relation. In the case of 
hydrolysis the complicated periodicity of the salt becomes too 
extended, so that part of the solute loses coherence and the frac- 
tions revert to their simpler, although related, periodicity, each in 
its own condition as if the other were not present. J F.S. 


Automatic Mercury Pump, with Device for Collecting 
the Aspirated Gases. A. Beurett and P. Oseruorrer (Chem. 
Zeit., 1919, 48, 705—706)—In the mercury pump previously 
described (A., 1911, ii, 105) the authors have introduced a vessel 
at the base of the tubes for collecting the gases drawn off, which are 
then passed into a measuring burette and an Orsat gas-analysis 
apparatus. The speed of the pump has been increased by allowing 
the mercury to drop through two tubes, and the device for prevent- 


ing fracture of the tubes by the falling mercury has been modified. 
W. J. W. 
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Reaction between Hydrogen and Bromine. J. A. 
CHRISTIANSEN (reprint from D. K. Danske Videnskabernes Selskat. 
Math. fys. Medd., 1919, 1, 14).—A theoretical paper in which it is 
shown from the experiments of Bodenstein and Lind (A., 1907, 
ii, 76) on the formation of hydrogen bromide that the reaction occurs 
as a result. of the following changes: Br+H,=HBr+H (primary 
reaction) and H+ Br,=HBr+Br or H+ HBr=H,+Br, and conse- 
quently the dissociation of hydrogen bromide takes place with the 
reaction Br+ HBr=Br,+H as the primary change, and is followed 
by the same secondary reactions as above. It is also shown that the 
existing experimental data do not exclude the possibility of the 
formation and dissociation of hydrogen iodide according to the 
same scheme. The numerical results of Bodenstein and Lind have 
been used to calculate the critical energy of the process Br + HBr= 
Br,+H and the value 43,700 cal. obtained. The results are gener- 
ally considered, and it is concluded that in respect of the heat of 
dissociation of hydrogen, Langmuir’s value, 84,000 cal. (A., 1915, 
ii, 249), is probably not irreconcilable with Bohr’s theoretical value, 
62,000 cal. (A., 1913, ii, 1045). A method of illustrating the above- 
mentioned reaction by means of models of atoms and molecules 
similar to those of Bohr is indicated. J. F. S. 


Periodic Acid and Periodates. Arruur Rosennem and 
Etse Loewentuat (Kolloid. Zeitsch., 1919, 25, 53—60).—The 
periodates of sodium, lithium, ammonium, and guanidine have been 
investigated. The hydrogen-ion concentration of WV /20-solutions of 
H;10,, NaH,I0O,, and Na,H,IO, was determined by Sérensen’s indi- 
cator method with the object of finding the most suitable indicator 
for use in titrating periodic acid with sodium hydroxide. The hydro- 
gen-ion concentrations found are respectively 6 x 10-8, 4°05 x 10-’, 
and 6°5x10-". It is shown that, using methyl-orange as indicator, 
periodic acid can be quantitatively converted by titration into 
NaH,10,, and that using thymolphthalein as indicator it is con- 
verted into Na,H,IO,. The solubility of Na,H,IO, is determined at 
various temperatures, and the following values in grams per 100 
grams of solution obtained: 0°, 0°104; 25°, 0°157; 40°, 0°187; 100°, 
0°434. Shaking with 10N-sodium hydroxide solution converted this 
salt into Na,;H,I[O,. A number of experiments, designed to ascer- 
tain whether the sodium periodates adsorb sodium hydroxide, were 
carried out at 17° by shaking periodic acid with a concentrated solu- 
tion of sodium hydroxide. The experiments show that neither of 
the sodium periodates mentioned exhibit any colloidal properties, 
and that these are the only sodium periodates capable of existence 
in aqueous solution. On the addition of 1 mol. of periodic acid to 
2 mols. lithium hydroxide solution a white precipitate is formed 
which immediately dissolves; the solution, on warming, yields a 
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white precipitate consisting of microscopic spherules, which on ana- 
lysis is shown to consist of LisH,IO,. The mother liquor on keeping 
deposits small, white, six-sided bipyramids of Li,H,IO,. Attempts 
to prepare LilO, and Li,IO,, compounds described by Rammelsberg, 
failed. The two lithium salts were examined as to the power of 
adsorption as in the case of the sodium salts, and it is shown that 
absorption compounds are formed up to the ratio Li,O/1I,0,=5°39. 
The two ammonium periodates (NH,).H,IO, and NH,IO, previ- 
ously described by Rammelsberg (Ann. Phys. Chem., 1868, 134, 
379) were obtained, and a further compound, (NH,),H,(10,),,24H,O, 
was also obtained. The last compound was prepared in rectangular 
erystals by shaking periodic acid with an excess of 25% ammonia at 
140° for several hours. Two guanidine periodates, (CN,H,),H,IO, 
and (CN,H,).H,IO,, were obtained by treating periodic acid with 
guanidine. Both substances are very sparingly soluble, white, 
crystalline compounds. The molecular conductivity, boiling point, 
and freezing point of a number of solutions of periodic acid have 
been determined. The conductivity determinations show that 
periodic acid is of medium strength, whilst the boiling-point deter- 
minations indicate that it dissociates into two ions, and the freez- 
ing-point determinations show that a 5% solution is much less dis- 
sociated, and that in a 12—20% solution polymeric periodic acid 
molecules are present. In general, the work shows that there is a 
decided, if not very far-reaching, analogy between periodic acid 
and the periodates on the one hand and telluric acid and the 
tellurates on the other. J. F. S. 


Flame Reactions of Selenium and Tellurium. Harry B. 
Weiser and A.ien Garrison (J. Physical Chem., 1919, 23, 
478—497. Compare A., 1914, ii, 317, 398; also Papish, this vol., 
ii, 105).—The luminescence and the nature of the deposits produced 
when selenium and tellurium are introduced into various flames 
have been experimentally examined. The flames used were: air— 
hydrogen, bunsen, hydrogen—air, and chlorine—hydrogen ; the effect 
of cathode rays on sulphur, selenium, and tellurium was also 
examined. It is shown that the reaction from ‘selenium to selenic 
salt produces a blue luminescence, which is the most characteristic 
in flames containing selenium. It is probable that this luminescence 
is due chiefly to the reaction from selenic ion to unionised selenic 
salt. The reaction from tellurium to tellurous salt produces a green 
luminescence; and from tellurous salt to telluric salt a blue lumin- 
escence. It is probable that the green luminescence is due chiefly 
to the reaction from tellurous ion to the unionised tellurous salt; 
and the blue luminescence from telluric ion to the undissociated 
telluric salt. Under certain conditions a red luminescence occurs in 
flames containing selenium, which is, as a rule, less intense than 
the blue luminescence. Since the vapours of both elements are 
coloured, it is probable that the red coloration in both cases is due 
in part to the colour of the vapours, in part to a purely thermal 
luminescence, and in part to some stage of the chemical reaction 
from the vapour of the element to the quadriyalent ion, A green 
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tip in the flames in air charged with selenium and tellurium com. 
pounds is not a luminescence, but is due to the green colour of the 
vapour of the dioxide, which appears greener by reflecting the blue 
luminescence just below. J. F. 8. 


The Determination of the Rate of Solution of Atmospheric 
Nitrogen and Oxygen by Water. II. W. E. Apenry and 
H. G. Becker (Sci. Proc. Roy. Dublin Soc., 1919, 15, 609—628),— 
The work previously recorded (compare this vol., ii, 104) has been 
continued with the object of reducing the observations to unit area 
and volume, and has been extended to include oxygen and nitrogen 
as pure gases. The apparatus used has also been modified so as to 
obtain a better temperature control and to eliminate any errors 
arising from the temperature and vapour pressure of the replenish- 
ing gas. A formula is given in each case for oxygen, nitrogen, and 
air, from which it is possible to calculate the rate of solution of the 
gas dealt with for any conditions of area exposed, depth, or degree 
of saturation, provided that the water is kept uniformly mixed. 

W. G. 


Triatomic Nitrogen, N,. Max Traurz (Zeitsch. Elektrochem., 
1919, 25, 297—-300).—A mathematical paper, in which it is shown 
that at all temperatures above that of liquid air the predominating 
constituent of active nitrogen (Strutt, T., 1918, 113, 200) is tri- 
atomic nitrogen, N;. The concentration of this substance in active 
nitrogen is represented by its partial pressure, 0°002 mm. The heat 
of formation from N, and N has a maximum value of 5000—i0,000 
cal. It is therefore, at ordinary temperatures, so much more stable 
than a mixture of N, and N that the decomposition N,+N=2N, 
increases because of the relatively large increase in the concentration 
of triatomic nitrogen with falling temperature. In this fact the 
irregular temperature-coefficient finds its meaning. Since the cool- 
ing of active nitrogen by liquid air does not occur instantaneously, 
the triatomic nitrogen and the trimolecular destruction of active 
nitrogen, at temperatures above that of liquid air, predominate 
over the monatomic nitrogen and its binary compound N,. The 
velocity constant of the third order is of the dimension 10” mol. /c.c. 
as a maximum, and can be much smaller if the third order reaction 
predominates only at ordinary temperatures. The deactivating of 
active nitrogen with falling temperature may either pass through a 
minimum or it may reach a maximum, k/ K = 10°, which is in keep- 
ing with the very large inverse of the temperature-coefficient. Where 
the triatomic nitrogen preponderates over the monatomic nitrogen 
at low temperatures above that of liquid air, hexatomic nitrogen 
must of necessity be formed in the mixture, in quantities which are 
very small compared with the triatomic nitrogen. The small heat of 
formation of triatomic nitrogen which is deducible from the very 
large reaction velocity and is in keeping with the ineffectual attempts 
to prepare it pure, indicates that it is impossible to prepare this 
substance pure by thermal methods alone. For on cooling it reacts 
with monatomic nitrogen to form diatomic nitrogen, and on warm- 


2orkesenrmr it =@® 


— — 7 


INORGANIC CHEMISTRY. ii, 511 


ing it decomposes into monatomic nitrogen and hexatomic nitrogen. 
It is extremely probable that triatomic nitrogen is an open-chain 
molecule, and that similar triatomic molecules of oxygen, chlorine, 
bromine, and iodine can also exist, whilst a similar hydrogen mole- 
cule cannot exist. The open-chain structure for triatomic nitrogen 
is indicated by the nitride formation and by the absence of azide 
formation. The triatomic oxygen will be an isomeride of ozone. 
J. ¥F.S. 


The Discovery of Phosphorus Two Hundred and Fifty 
Years Ago. Hermann Perers (Prometheus, 1919, 30, 249—251, 
259—261; from Chem. Zentr., 1919, iii, 111).—Evidence is ad- 
duced to show that Hennig Brand is the sole discoverer of phos- 
phorus, and that the rapid spread of the knowledge of the method 
of preparation is due to Leibniz. The discovery was made in 1669. 
The application of phosphorus to technical purposes was hindered 
at first by its high price. The latter was greatly reduced about a 
hundred years later, when phosphorus was extracted from bone ash 
by P.Gahn and Scheele. The first phosphorus matches, the so-called 
Turin candles, were introduced into commerce at the end of the 
eighteenth century. At the beginning of the nineteenth century the 
first phosphorus—sulphur matches were made on a small scale, but 
the actual production of phosphorus matches dates from about 
1833. Johann Kunckel’s claim of the independent discovery of 
phosphorus is unfounded, and was disputed by Leibniz. H. W. 


Separation by Solidification of Pure Carbon Dioxide 
from a Gaseous Mixture. V.Crfimizu and A. Lepapr (Compt. 
rend., 1919, 169, 654—655).—Carbon dioxide may be obtained in 
a pure, solid state from a gaseous mixture rich in that gas either 
by allowing the compressed gas to expand suddenly from a narrow 
orifice through a cloth bag into the air or by compressing the 
mixture slightly in a vessel cooled to —80°. The solid carbon 
dioxide is, in either case, free from radium emanation when the 
latter is present in the original mixture. W. G. 


The Effect of Sea-salt on the Pressure of Carbon Dioxide 
and Alkalinity of Natural Waters. Epmunp Brypars RuDHALL 
Pripeaux (T., 1919, 115, 1223—1230). 


The Solubility of the Inert Gases in Liquids. ANprEas 
von AnTRoporr (Zeitsch. Elektrochem., 1919, 25, 269—297).—The 
solubility of helium, argon, neon, krypton, and xenon has been 
determined in water at various temperatures, and the solubility of 
krypton has been determined in pentane, acetic acid, and aniline. 
Several pieces of apparatus are described which are specially 
designed for working with the inactive gases. These include (1) a 
simplified and improved form of the Toepler mercury pump; (2) an 
absorption pipette, which enables an absorbing liquid or solution to 
be introduced into a gas contained over mercury, and to be with- 
drawn again without loss of gas ; (3) an apparatus for solubility deter- 
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minations, in which neither the liquid nor its vapour comes into 
contact with taps, and (4) a burette in which the gas can be expelled 
from solution, and which allows of a definite amount of liquid being 
introduced into the solubility apparatus. The original should be 
consulted for details and dimensions of the apparatus. The helium 
used in the experiments was obtained by heating clevite at 1000° 
in a porcelain tube, and the product purified in the usual way. 
The following solubilities (8) in water were obtained: 0°, 0-00967; 
10°, 0°00991 ; 20°, 0°00996 ; 30°, 0°01007 ; 40°, 0°01029 ; 50°, 0-0108. 
These figures are about 40% smaller than the values found by 
Estreicher (A., 1900, ii, 205). Argon, krypton, and xenon were 
separated by a method similar to that of Ramsay and Moore (T., 
1908, 98, 2181). The following solubility values in water were 
obtained: Neon, 0°, 0°0114; 10°, 0°0118; 20°, 0°0147; 30°, 0-0155; 
40°, 0°0217; 50°, 0-0322. Krypton, 0°, 0°1095; 10°, 0-0807; 20°, 
0:0626; 30°, 0°0511; 40°, 0°0433; 50°, 0°0383; 60°, 0-0357. 
Xenon, 0°, 0°2200; 10°, 0°1580; 20°, 0°1109; 30°, 0°0893; 40°, 
0°0745 ; 45°45°,0-0663. In pentane, xenon has the following absorp- 
tion coefficients: 11°7°, 0°1686; 20°, 0°1335; 25°, 0-1272: 30°, 
(1009; 40°, 0:0949; 49°5°, 0-1084; in aniline, the ~olhilities per 
gram are: 10°, 0°6687; 20°, 0°5006; 30°, 0°4426; 40°, 0°4336; 50°, 
0°3892. The solubility of the inert gases in water increases with 
the molecular weight, and in the case of the heavier gases, niton, 
xenon, krypton, and argon, decreases with increasing temperature. 
The solubility of helium is practically independent of temperature, 
whilst that of neon increases rapidly with increasing temperature. 
J. F.S. 


Solubility of Calcite in Sea-water in Contact with the 
Atmosphere and its Variation with Temperature. Rocrr 
C. Wetts (Carnegie Inst. Publication, 1918, No. 213 [Papers from 
Dept. Marine Biology, 9, 316—318).—Certain equilibria, the 
attainment of which would be expected from experiments in the 
laboratory, do not seem to be fully attained under natural condi- 
tions in the ocean. The equilibria referred to involve the effect of 
temperature on the exchange of carbon dioxide between sea-water 
and the atmosphere and the precipitation or solution, as the case 
may be, of various solid constituents from or into sea-water. 
Apparently the adjustments occur so slowly, and the bulk of the 
ocean is so great, with reference to the surface exposed to the atmo- 
sphere, that the expected variations with temperature do not appear 
in the water of the open ocean. Sea-water in contact with an 
excess of calcite was agitated by a current of outdoor air for forty 
days, and the dissolved carbonates were estimated at intervals by 
titration with 0°02N-sodium hydrogen sulphate, using methyl- 
orange as an indicator. Experiments were made at 1° and at the 
ordinary temperature (25° to 29°). The colder sea-water tended to 
retain more carbonate in solution than warmer sea-water, but did 
not dissolve fresh calcite. Ordinary sea-water appears to contain 
so much carbonate that in contact with the atmosphere at 1° it 
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neither has nor acquires an appreciable solvent action on calcite. 

At higher temperatures, it undergoes a slow diminution in its con- 

tent of carbonates on being agitated in contact with outdoor air. 
CHEMICAL ABSTRACTS. 


Gravitational Attraction and Uranium-Lead. ANDpERs 
Buti (Science, 1919, 50, 69—70).—No one has satisfactorily ex- 
plained the discrepancies between the atomic weight of ordinary 
lead and that of lead from uranium minerals. It is suggested that 
a difference may exist in their behaviour towards the force of 
gravitation. Deviations in the value of gravitational acceleration 
might be proportional to variations in their atomic weight, which 
would make the atomic mass of all kinds of lead identical. Assum- 
ing, finally, that the gravitational attraction is due to electrons, 
variations in atomic weight might be ascribed to electronic tension 
set up in the atom by radioactive disintegration and gradually 
diminishing in the end-product of the series. 

CHEMICAL ABSTRACTS. 


Critical Study of the Potassium and Sodium Double 
Salts of Lead Tetrafluoride as Sources of Fluorine. 
Georce L. Ciark (J. Amer. Chem. Soc., 1919, 41, 1477—1491).— 
An investigation of the methods of preparation and properties of 
the double salts formed by lead tetrafluoride with sodium and 
potassium fluoride respectively, with the object of finding a suitable 
substance for the preparation of fluorine. T'ripotassiwm lead 
hydrogen octafluoride, 3KF,HF,PbF,, is prepared by adding 
potassium plumbate in small quantities to a concentrated aqueous 
solution of hydrofluoric acid until a separation of Jead dioxide 
occurs. The solution is filtered through paper supported by several 
layers of cloth, and the filtrate evaporated slowly in lead dishes 
on a sand-bath in a gentle current of air until a separation of 
crystals occurs. The solubility of this salt has been determined in 
the presence of hydrofluoric acid and potassium fluoride. In the 
absence of acid, hydrolysis occurs, with the separation of lead 
dioxide. When heated at 250°, the hydrogen fluoride molecule is 
expelled, and at temperatures above 250° fluorine is driven off. 
Potassium plumbate, K,PbO;,3H,O, is best prepared by mixing 
three molecules of potassium hydroxide with 20% of its weight of 
water, raising the temperature to 100°, and adding one molecule of 
lead dioxide; action at once occurs, and the plumbate is formed 
without decomposition products. This salt is regarded as the 
dipotassium salt of orthoplumbic acid, K,Pb(OH),, and, on treat- 
ment with water, hydrolyses according to the equations 

K,Pb(OH),+ 2H,O — 2KOH + H,Pb(OH),, 
H,Pb(OH),= H,PbO,+2H,O. In the presence of 20% of water, 
the hydrolysis proceeds so far that hydrated lead dioxide is pre- 
cipitated. Disodium lead hexafluoride, 2NaF,PbF,, is prepared by 
the addition of sodium plumbate to aqueous hydrofluoric acid, and 
crystallisation of the product from hydrofluoric acid to separate 
sodium hydrogen fluoride. The crystals occur in stout, short plates 
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which are hydrolysed by water. The solubility has been determined 
in water containing hydrofluoric acid and sodium fluoride, and is 
shown to decrease with increasing concentration of hydrogen 
fluoride until sodium hydrogen fluoride is formed, and then it 
increases in solubility with an increase in the concentration of 
hydrogen fluoride. This salt liberates fluorine at 250°. Sodium 
plumbate, Na,PbO;,6H,O, is prepared by mixing 150 grams of 
sodium hydroxide with 50 c.c. of water at 100°, adding lead dioxide 
until a paste is formed, then adding 25 c.c. of water and lead 
dioxide to make a total quantity of 300 grams of the latter sub- 
stance. This salt is much less stable and more easily hydrolysed 
than the potassium salt. The analysis of the double fluorides is 
effected in the following manner. ‘The salt is dissolved in water, 
when hydrolysis occurs, thus: 2(3KF,HF,PbF,)+4H,O=6KF+ 
10HF+2PbO,; the lead dioxide is filtered off in an alundum 
crucible, dried at 105°, and weighed. The filtrate is made up to a 
known volume; in one portion, the free acid is estimated by titra- 
tion, and in another the potassium fluoride is estimated by evapor- 
ation to dryness and ignition at 500°. The two double fluorides 
are considered as sources of fluorine. The potassium salt is more 
easily prepared and is more stable than the sodium salt, and, weight 
for weight of materials used, the potassium salt is twice as efficient 
as the sodium salt. J. F. 8. 


Colloidal Tricalcium Aluminate. A.J. Puituirs (J. Amer. 
Ceram. Soc., 1919, 2, 708—742).—Pure amorphous, calcined, and 
finely ground tricalcium aluminate forms a true colloidal sol in 
water, an insignificant proportion of the substance entering into 
true solution. The crystalline form appears to be highly poly- 
merised, and in contact with water behaves like a colloid, but if 
suspension is incomplete, the residue may consist of hydrated 
crystals. A more concentrated suspension is obtained by using 
lime-water instead of pure water, and the product does not diffuse 
or dialyse, shows the Tyndall cone, is positively charged, is not 
coagulated by heat, but is coagulated by freezing, has a high 
adsorptive power, and generally resembles the well-known sols of 
ferric, aluminium, and chromic oxides. It does not form a gel on 
evaporation or by dehydration over sulphuric acid, the product in 
each case being a loose powder. The lime:alumina ratio in the 
filtered suspensions never corresponded with 3CaO,Al1,O,, lime 
always being deficient, but to an irregular extent, varying with the 
time, from 1:1°096 after three hours to 1:1:519 after twenty-eight 
days. The deficiency in the lime is attributed to the free lime being 
adsorbed by the colloidal aluminate. 

The. colloidal aluminate is an anhydride which, by capillary 
attraction, endosmose and molecular imbibition, swells, forming an 
emulsoid. On the first addition of water to the aluminate, there is 
a development of heat—due to the formation of an exothermic 
hydrate. The aluminate is more soluble in cold than in hot water, 
so that if it is first exposed to moist air and then mixed with water, 
the conditions favour a great concentration of aluminate in true 
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solution, this being accompanied by an endothermic change. There 
is a further development of heat resulting from the disturbance of 
the equilibrium (H,O), —= »H,O of the water-molecules. This is 
also eliminated when the aluminate has previously been exposed to 
moist air. When there is a sufficient concentration of cations to 
disperse the hydrated aluminate as fast as it is formed, the resultant 
heat effects are either zero or negative, as this dispersion is accom- 
panied by an absorption of heat. The treatment of the colloidal 
gel only changes the composition of the outer surface; any ionic 
activity is confined to the surface, except when the film is ruptured, 
and is a characteristic adsorption effect. 

A greater dispersion of aluminate occurs in lime-water than in 
pure water, as the calcium ions of the calcium hydrate are adsorbed 
more than the hydroxyl ions by the hydrated aluminate, and when 
a sufficient number of ions has been adsorbed, their charges and 
those of the aluminate repel each other, and the aluminate is 
thereby dispersed. 

Any water adsorbed is compressed in the process, any salts in 
solution being similarly compressed, and their solubility is increased. 

As the aluminate can only adsorb a limited amount of cations, 
when the concentration of the anions is sufficiently increased, the 
positive charges on the aluminate will be neutralised by the 
adsorption of the anions because of their increased concentration, 
and uncharged aluminate is precipitated. The adsorbing surface is 
decreased, and the ions previously held by adsorption are returned 
to the solution and exercise a dispersive effect on undispersed 
material. Hence the concentration of negative ions is greatly 
increased. A much weaker solution ‘of sodium hydroxide shows 
the same precipitating effect. 

When a smaller amount of water is used, as in preparing cement 
pastes, the aluminate is converted into a colloidal gel which persists 
for at least twenty-four hours. On continuing the mixing of the 
aluminate and water for several minutes, a considerable retard- 
ation occurred in the time of setting, but by increasing the per- 
centage of hydrate, so that the total ion-concentration exceeded the 
adsorptive capacity of the aluminate for cations, the time of setting 
was reduced. A semipermeable film is formed around the grains 
of aluminate, which is destroyed on mechanical agitation, a sol 
being formed at the same time. 

On stirring a mixture of equal weights of the aluminate and 
water, and then slowly adding a volume of hydrochloric acid 
(D 1°21) equal to that of the water, continuing the stirring and 
keeping the vessel cool, the viscous paste soon solidifies, and, on 
keeping, synoresis occurs, an aqueous layer separates, and solidifies 
to a clear gel containing both alumina and lime. 

The rate of coagulation of the aluminate gel is thus affected by 
the amount of dispersion effected, the synoresis of the gel, the 
neutralisation of previously adsorbed calcium ions by hydroxy] ions, 
and the adsorption of undissociated salt. [See also J. Soc. Chem. 
Ind., 1919, 904a.] A. B. 8. 
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Role of Water of Crystallisation and the Structure of 
Alums. Ciemens Scuarrer and Marrua Scuusert (Ann, Physik, 
1919, [ivj, 59, 583—588).—Polemical. It is shown that the crystal 
model of alum put forward by Vegard and Schjelderup is not 
correct (A., 1918, ii, 156). It is maintained that the réle allotted 
to the water of crystallisation in the crystalline structure of alums 
by Vegard was put forward by the present authors two years 
previously (A., 1916, ii, 505). The authors therefore claim 
priority in this matter. J. F. 8. 


Amalgams. II. Colloidal Gold Amalgam. C. Paar and 
HerMANN Steyer (Kolloid Zeitsch., 1919, 25, 21—26. Compare 
this vol., ii, 69).—The gold amalgam sol previously described, on 
keeping, is oxidised to some extent by atmospheric air; this partly 
oxidised sol has a somewhat browner solution than the sol when 
freshly prepared, but may be brought back to its original colour 
by the addition of a few drops of hydrazine hydrate solution. A 
small quantity of the sol was kept in solution for twenty-two weeks 
with the object of determining its stability. It was found that 
the colour became more fiery-red and that a heavy, grey gel 
separated. The remaining solid was dried in a vacuum and gave 
a blackish-violet substance, which was in the form of lamelle with 
a bronze tinge; it was completely soluble in water, and had the 
composition AuHgy.,,. The gel contained 5-32% of lysalbic acid, 
which was used as a protecting colloid, and had the composition 
AuHgy.5. The gel was non-reversible on warming with either 
sodium hydroxide or ammonia solution. A number of other experi- 
ments are described on the stability of the colloid. J. F. 8. 


Mineralogical Chemistry. 


A Lead-grey, Fibrous Mineral from Binn, Switzerland. 
R. H. Sorry. With a chemical analysis by G. T. Prior (Min. 
Mag., 1919, 18, 360—362).—Fine, acicular crystals associated with 
seligmannite, and sometimes grouped as triangular lattices in 
cavities of the dolomite, resemble in their cleavage, colour, and 
chocolate-coloured streak the several thioarsenites of lead 
(liveingite, rathite, baumhauerite, and dufrenoysite) found at this 
locality. Goniometric measurements in the prism-zone, the only 
one developed, accord more closely with the angles of dufrenoysite, 
whilst the analysis corresponds with rathite, 3PbS,2Sb,S,. The 
presence of thallium is of interest (compare A., 1918, ii, 323). 

Pb. Ag. Cu. Tl Fe As. Sb. Sz Insol. Total D¥. 

51-11 0-76 0-10 0-23 0-21 23-37 0-74 23-22 0°24 99°98 5°453 

L. J. 8. 
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Semseyite from Dumfriesshire. G. F. Herserr Smita. 
With a chemical analysis by G. T. Prior (Min. Mag., 1919, 
18, 354—359).—Specimens of ore from the old antimony-—lead 
mine at Glendinning in Eskdale show small cavities with a drusy 
lining of minute, iron-black crystals of a thioantimonite of lead. 
The associated minerals are stibnite, valentinite, ankerite, calcite, 
blende, and pyrites. The crystals are monoclinic with constants 
(a:b:e=1°1356:1:1°0218, 8B=74°14’) somewhat different from those 
previously determined for plagionite and semseyite ; but the follow- 
ing analysis of the drusy lining, together with the underlying 
massive material, agree with the semseyite formula, 9PbS,4Sb,§,. 
Pb. Sb. Ss. Fe. Zn. CaCO,. MgCO;. Insol. Total. Sp. gr. 
52:37 25-49 18-81 0-67 trace 1:66 trace 0-81 99°81 5-84 
L. J. S. 


Ferrazite, a New Associate of the Diamond. T. H. Lrz 
and Luiz Fiores pe Morares (Amer. J. Sci., 1919, [iv], 48, 
353—354).—Some dark yellowish-white pebbles (“favas ”) from the 
Brazilian diamond deposits gave the following results on analysis. 
After deducting silica and alumina as kaolinite and wavellite, the 
formula is 3(Pb,Ba)O,P,0,,8H,O. Thin sections under the micro- 
scope show a granular structure, D 3°0—3°3: 

PbO. BaO. CaOQ. 1,0; P,0, SiO, H,O. Total. 

45-63 8-87 trace 3°48 26-24 2-44 14:20 100°86 
L. J. S. 


Crystallography of Vogtite, an Anorthic Metasilicate of 
Iron, Calcium, Manganese, and Magnesium, from Acid 
Steel-furnace Slags. A. F. Haturmonp (Min. Mag., 1919, 
18, 368—372).—-Acid steel-furnace slags consisting mainly of FeO, 
MnO, and SiO, yield the silicates fayalite and rhodonite; but when 
the amount of lime exceeds about 8% the new silicate vogtite sepa- 
rates as long, blade-like crystals. The composition of these is given 
under I, agreeing approximately with (Fe,Ca,Mn,Mg)SiO,; II 
gives the composition of the slag. The crystals are anorthic, 
a:6:¢=1°093:1:0°729, a=99°37', B=99°21’, y=83°53’, with per- 
fect cleavages parallel to M(110) and m(110). Optical determina- 
tions are given; B=1°701, 2V,,=654°, optically negative. The 
crystals, when free from included glass, are transparent and pale 
amber-yellow in colour: 
SiO,. Al,0;. Fe,0,. FeO. MnO. CaO. MgO. TiO,. Total. Sp.gr. 
Brciecenee 47-4 0-15 2-7 15-95 12-95 15-1 5-26 0-10 99-61 3°39 
| 47-9 1-72 12 20-85 108 13:0 389 058 994 — 
_Vogtite differs in density and optical orientation from pyroxman- 
gite (A., 1913, ii, 869) and sobralite (this vol., ii, 165). L.J.S. 


The Role of Boron in Silicates; G. Czesaro (Riv. Min. Orist., 
ltal., 1918, 50, 3—31).—The compositions of borosilicate minerals 
are discussed, and it is shown that in every case the function of 
boron is best explained as that of an acid. Datolite is accordingly 
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an acid metasilicate of calcium, with some silicon replaced by 
“‘(B,O).” Homilite is similar, containing also iron. Euclase corre- 
sponds with datolite with aluminium instead of boron, and glucinum 
instead of calcium. A table is given showing the existence in 
minerals of acids of boron corresponding with each of those of 
silicon. Axinite is a combination of di-ortho- and meta-silicates, or 
a basic triple metasilicate, with B,O replacements. Tourmaline is an 
orthosilicate with part of the silicon replaced by B,O. Danburite is 
a neutral tricalcium metasilicoborate. Howlite is an orthosilicate, 
with replacement. In addition to these, the natural borates can be 
expressed by structural formule. The possible constituents of boron 
acids are discussed. CuemicaL ABSTRACTS. 


Analytical Chemistry. 


Tincture of Muscari as an Indicator. FE. Durituo (Bull. 
Soc. Pharm., Bordeaux, 1918, 4, 202; from Ann. Chim. anal., 1919, 
fii], 1, 325—-326).—An alcoholic extract of muscari flowers (grape- 


hyacinth) may be used as an indicator in acidimetry, the colour 
change being from red in acid solution to green in alkaline solution. 
It behaves like litmus in the case of mineral acids, oxalic acid, 
alkalis and ammonia, and like methyl-orange with phosphoric acid ; 


it is not affected by boric acid except in the presence of glycerol. 
W. P.S. 


Coloured Indicator Papers. I. M. Kotrnorr (Pharm. Week- 
blad, 1919, 56, 175—187).—An examination of the sensitiveness of 
indicator papers with reference to the quality of the paper itself and 
its pre-treatment with acid, alkali, or aluminium hydroxide; the 
nature of the colouring matter used, and its concentration on the 
paper. Sized papers are less sensitive than unsized, although the 
reaction on the former is sharper. Otherwise the kind of paper 
used, and any previous treatment it may have had, are of little 
importance. The most sensitive Congo paper was obtained by treat- 
ing filter paper with a 0°1% solution of the dye. This indicated an 
acidity of 0°0001N-hydrochloric acid. The most sensitive paper for 
strong acids and bases is prepared from a 0°1% solution of azo- 
litmin. Ww. 8S. M 


Titration of Acids by the Conductivity Method. P. A. 
Meersure (Chem. Weekblad, 1919, 16, 1338— 
titration of various acids with alkalis the author has determined the 
neutralisation point by a conductivity method. If a graph is 
plotted in which the abscisse are represented by c.c. of 0°86-sodium 
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hydroxide and the ordinates by the values (1000 —a)/a, the neutral- 
isation point will be indicated by a definite bend in the curve. 
With a strong acid and base this bend will be sharp, but it will be 
obtuse in the case of a weak acid and strong base. With acids and 
bases having a dissociation-constant, K>10-", the neutralisation 
point is readily determined (Dutoit and Duboux, “ L’analyse des 
vins par volumétrie physico-chimique,” 54), but if hydrolysable salts 
are formed the curve becomes continuous and the neutralisation 
point is masked. In titrating a mixture of two acids having widely 
differing degrees of ionisation, for example, hydrochloric acid and 
phenol, the neutralisation of the hydrochloric acid takes place first 
and is indicated by the lowest portion of the curve, a sharp bend 
then denoting the neutralisation of the phenol. When the acids 
have the same ionising power, the method fails, as the lowest point 
on the curve cannot be accurately determined. Accurate results 
are obtainable in cases where the relative proportions of the stronger 
acid to the weaker are 1:1 or 1:2°5, but when the proportions were 
25:1 the author found the results too low for the strong acid and 
too high for the weaker one. Tables and curves are given for various 
acids, such as hydrochloric acid, oxalic acid, lactic acid, and mix- 
tures of these. The method is suitable for the estimation of small 
amounts of acidity, as, for example, in chyle. W. J. W. 


The Amalgamated Copper Cathode in Electro-analysis. 
José Atemany y Sextra (Anal. Fis. Quim., 1919, 17, 174—188). 
The advantages in the use of mercury as cathode material in the 
electrolytic precipitation of metals are neutralised to some extent 
by the difficulties of manipulation. These difficulties are obviated 
by the use of the amalgamated electrode described. The cathode is 
of copper gauze, 5°5x1lcem. On this is deposited about 1 gram of 
silver by electrolysis in alkaline silver cyanide solution. The cathode 
is then amalgamated by electrolysis in mercurous nitrate solution 
until 0°8—1°5 gram of mercury has been deposited. It is then 
washed with water, alcohol, and ether. In combination with this 
cathode a rotating anode of platinum or of iron is employed. The 
temperature of electrolysis must not exceed 45°. A detailed account 
of the following electrolytic estimations is given: zinc in alkaline, 
am-moniacal, and neutral solution in presence of nitrate; zinc in 
sulphuric acid solution; cadmium in ammoniacal solution in pres- 
ence of nitrate; cadmium in sulphuric acid and in neutral solution. 
In all cases the results obtained were excellent. W. S. M. 


Graphic Representation of the Chemical Composition 
of Natural Waters. Enrique Herrero Ductovux (Anal. Fis. 
Quim., 1917, 15, 477—483).—The analytical results are graphically 
represented in relation to a regular hexagon of reference. The 
amounts of the six commonly occurring cations, Fe/!’, Al/’’, Ca”, 
Mg", K’, Na’, are measured off in an invariable order along the six 
axes radiating from the centre of the hexagon through the vertices 
and the points thus marked off are joined. The six anions, SiO,”, 
80,”, HCO,’, Cl’, NO,’, HS’, are similarly treated. The chemical 
21—2 
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composition of the water is completely represented by the two irre- 
gular hexagonal figures so formed. W. S. M. 


Chemical Analysis with Membrane Filters. Ricnarp 
Zstcmonpy and Geruart JanDER (Zeitsch. anal. Chim., 1919, 58, 
241—280).—The membrane filters described by Zsigmondy and 
Bachmann (A., 1918, ii, 307) may be used generally in analysis; 
the filtration is rapid, the precipitate is washed readily, and very 
fine crystalline or colloidal precipitates are retained completely by 
the filters. The membrane is mounted for use in the apparatus 
(flanged funnel, perforated disc and ring) described previously by 
Zsigmondy (A., 1913, ii, 857). W. P.S. 


Estimation of Small Quantities of Alkali Iodides in the 
Presence of Bromides and Nitrites. Ep. Lasausse (J. Pharm. 
Chim., 1919, [vii], 20, 177—181).—The nitrite is oxidised by potass- 
ium permanganate in phosphoric acid solution at 40°; sodium hydro- 
gen sulphite is then added to reduce chlorates and bromates, and the 
solution is boiled with the addition of potassium hydroxide and 
potassium permanganate; the iodide is thus converted into iodate, 
whilst the chloride and bromide are not affected. The iodate is then 
determined iodometrically. [See, further, J. Soc. Chem. Ind., 1919, 
899a.] W. P.S. 


Estimation of Iodine in Cuprous Iodide. Ep. Lasaussz 
(J. Pharm. Chim., 1919, [vii], 20, 181—183).—Two methods are 
described. In the first, the cuprous iodide is decomposed with 
ferric chloride solution, the liberated iodine dissolved in carbon 
disulphide, and the solution separated and titrated. In the second 
method, the cuprous iodide is boiled with potassium hydroxide 
solution, and the resulting potassium iodide estimated in the solu- 
tion by oxidation to iodate by means of potassium permanganate 
in alkaline solution, as described in the preceding abstract. [See, 
further, J. Soc. Chem. Ind., 1919, 899a.] W. P. 8. 


Modified Benedict Method for the Estimation of Sulphur 
in Feeds, Feces, and Foods. J. 0. Hatverson (J. Amer. Chem. 
Soc., 1919, 41, 1494—1503).—The following modified Benedict 
method for the estimation of sulphur in foods and feces is 
described. About 3°44 grams of feces or 2°7476 grams of cattle 
food are rolled up in half a filter paper and placed in a 300 c.. 
Kjeldahl flask. Ten to fifteen c.c. of hot water are added, and the 
flask heated on a steam-bath with slight shaking, 20 c.c. of a mix- 
ture of concentrated and fuming nitric acid (1:4) are added, the 
flask stoppered with a small funnel, and kept for twelve hours. 
It is then placed on a steam-bath and digested for four days with 
occasional shaking. At the end of that time, a further 10 c.c. of 
the acid mixture are added, and the digestion continued until the 
solution is clear, when it is transferred in portions to a 60 c.¢. 
evaporating basin and treated with 20 c.c. of the Benedict reagent 
during evaporation to complete dryness on the steam-bath. It 1s 
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then slowly baked on a sand-bath. The blackened residue is 
heated until it fuses, and then the temperature is lowered so that 
it solidifies slowly. About 20 c.c. of (1:4) hydrochloric acid are 
added, and the mixture heated for fifteen minutes on the steam- 
bath. The clear solution is then filtered into a 250 c.c. beaker, 
made up to 100 c.c. with water, heated to boiling, and treated 
with 10 c.c. of boiling 5% barium chloride solution from a dropper ; 
the addition should take four minutes. The precipitate is digested 
for two to three hours on a hot plate, and then kept cold for forty- 
eight hours and filtered. It is shown that when silica is present, 
the peroxide method has a tendency to give high results. When 
the silica is removed, the results agree with those of the Benedict 
method to the third decimal place. J. F. S. 


Gravimetric Estimation of Sulphate as Barium Sulphate. 
I. M. Kortruorr and E. H. Vocerenzane (Pharm. Weekblad, 
1919, 56, 122—142).—A detailed investigation into the sources of 
error in the estimation of sulphate as barium sulphate. The solu- 
bility of barium sulphate is increased by the addition of acids or of 
salts, except in the case where barium ion or sulphate ion is sup- 
plied. Samples of barium sulphate prepared in various ways show 
differences in solubility depending chiefly on the size of the 
particles. The solubility in water at ordinary temperatures is 
negligible. The solubility figures obtained in hydrochloric acid 
solution for acid concentrations V/1, V/2, N/10 are, respectively, 
54, 31, and 11 mg. per litre. At 90°, the solubilities in W/1., 
N/2-, and W/20-acid were 416, 265, and 77 mg. per litre 
respectively. 

In the estimation, reduction of barium sulphate during ignition 
of the dry precipitate and filter was found to take place to a slight 
extent in a porcelain crucible, and to a considerable extent in 
platinum. This can be avoided by ignition of the moist filter. 
Simultaneous precipitation of other salts with barium sulphate is 
caused by: (1) “conglomerate formation”; (2) solid solution ; 
(3) adsorption; (4) mixed crystals; (5) mechanical inclusion; 
(6) chemical reaction. With regard to (2) and (3), experiments 
showed that in acid solution barium sulphate did not absorb 
electrolytes ; (4) is an improbable case, as the commonly occurring 
salts in the precipitation belong to a different crystallographic 
group. Impurities in the barium sulphate are accounted for chiefly 
by the reactions between the SO,” ion and the intermediate ions of 
other salts (ternary electrolytes) present. Excess of barium 
chloride, for example, gives rise to the formation of BaCl*, which 
reacts thus: SO,” +2BaCl’=Ba,Cl,SO,. The error in this case is 
in excess. Potassium sulphate gives KSO,’, which with Ba” gives 
2KSO,’ + Ba** = BaK,(SO,)., giving an error in defect (Richards 
and Parker, A., 1895, ii, 370). The occlusion of barium chloride 
can be avoided to some extent by precipitation in dilute solutions 
and at as high a temperature as possible, conditions unfavourable 
to the formation of complex ions. The assertion of Allen and 
Johnston (A., 1910, ii, 650) that Ba,ClSO, can be freed from 
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chlorine by ignition could not be confirmed, as the presence of 
chloride was proved in all cases after fusion of the precipitate with 
carbonate. Similarly, the statement of Pregl (‘Die quantitative 
organische Mikroanalyse,” 1917, p. 29) that occluded barium 
chloride can be washed out after ignition of the precipitate, could 
not be confirmed. The authors recommend results to be corrected 
for the presence of chloride by fusion of the precipitate with sodium 
carbonate and estimation of the chlorine. The presence of nitrate 
gives rise to a greater error than chloride. Errors due to the 
occlusion of calcium, iron, and potassium are chiefly to be ascribed 
to the formation of complex ions. Phosphate is precipitated as 
barium phosphate along with the sulphate. The authors are of 
opinion that it is impossible to give general directions for the 
accurate estimation of sulphate in solutions. W. S. M. 


Estimation of Sulphate as Strontium Sulphate. I. M. 
Kottnorr and E. H. Vocerenzane (Pharm, Weekblad, 1919, 56, 
159—161).—Following on their work on the precipitation of 
sulphates as barium sulphate (see preceding abstract), the authors 
have investigated the estimation of sulphate as strontium sulphate. 
Preliminary solubility determinations showed that strontium 
sulphate is practically insoluble in 50% ethyl alcohol. The sulphate 
is precipitated in the cold by 10% strontium chloride solution. An 
equal volume of 96% ethyl alcohol is added, and, after settling at 
the ordinary temperature, the precipitate is collected and washed 
with 50% alcohol. The moist filter is burned and ignited. Estim- 
ations were carried out in neutral solutions and in presence of 
hydrochloric acid, sodium acetate, ammonium chloride and nitrate, 
potassium chloride, sodium chloride and nitrate. Considerable 
errors in defect were observed. To eliminate the simultaneous pre- 
cipitation of iron salts, sugar, glycerol, lactic and oxalic acids were 
added. These rendered filtration difficult without improving the 
results. The authors conclude that, in general, accurate results 
are not to be expected from this method. W. S. M. 


Modifications of Pearce’s Method for Arsenic. Jonn 
Wanve tt (J. Ind. Eng. Chem., 1919, 11, 939—941).—The follow- 
ing alterations are made in Bennett’s and Canby’s modifications of 
Pearce’s method (A., 1899, ii, 519) in order to render them trust- 
worthy. In Bennett’s method, nitric acid should be added to 
neutralise any large excess of alkali in the solution, the latter then 
rendered slightly alkaline with sodium hydroxide, and acidified 
very slightly with acetic acid before the arsenic is precipitated as 
silver arsenate. Canby’s method is modified in a similar way, 
except that in place of acetic acid, nitric acid is added in slight 
excess, and, after the addition of silver nitrate, this excess is 
neutralised by zine oxide. W. P. S. 


Reaction between Arsenious Oxide and Iodine. I. M. 
Kourtnorr (Pharm. Weekblad, 1919, 56, 621—634).—The reaction 
As,O, + 2I,+2H,0 — As,O,+4HI is studied with reference to the 
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limits of hydrogen-ion concentration within which a definite end- 
point is obtained. The hydrogen-ion concentration is determined 
colorimetrically by means of various indicators. In the titration of 
NV/10- and N/100-arsenious oxide solutions with iodine, the final 
acidity must lie between 10-1° and 10-5 mol. hydrogen ion per 
litre. In the titration of W/10- and V/100-iodine solutions with 
arsenious oxide solution, the initial limits are 10-%° and 10-5*5, and 
the final 10-8° and 10-5-©. The purity of the arsenious oxide used 
is best estimated by measurement of the conductivity of a saturated 
solution. The commonly occurring impurity is arsenic oxide, which 
may be estimated by means of the reaction of the solution with 
dimethyl-yellow and methyl-red. Neutral or weakly acid solutions 
of arsenious oxide are stable, and may be kept indefinitely without 
change of titre. In alkaline solutions, oxidation of arsenious to 
arsenic oxide takes place. W. 8. M. 


Method for Estimation of Carbon by Wet Combustion, 
using Barium Hydroxide as Absorbent. P. IL. Hisparp 
(J. Ind, Eng. Chem., 1919, 11, 941—943).—A convenient method 
of procedure and apparatus for use in the method are described. 
The substance is oxidised by heating in a flask with chromic acid 
and sulphuric acid, and the resulting carbon dioxide is carried by 
a current of air into an excess of standard barium hydroxide solu- 
tion; at the end of the operation, the excess of barium hydroxide is 
titrated with hydrochloric acid, using phenolphthalein as indicator. 
The air used is first passed through a soda-lime tube; after leaving 
the oxidation flask, the air carrying the carbon dioxide, etc., passes 
through a condensing tube, a tube filled with beads moistened with 
sulphuric acid, and a tube filled with amalgamated granulated zinc, 
before it enters the barium hydroxide solution; the latter is con- 
tained in an inclined flask, into which extends the lower end of a 
Meyer bulb tube. . eae 


Microchemical Identification of Lead. G. Denicis (Bull, 
Soc. Pharm., Bordeaux; from J. Pharm. Chim., 1919, [vii], 20, 
159—160).—Soluble lead salts yield characteristic crystals of lead 
iodide when treated with a drop of potassium bromide solution and 
a drop of potassium iodide solution. With insoluble lead salts, the 
addition of a drop of sulphuric acid is necessary. Lead chromate, 
cyanide, and fluoride should be evaporated with hydrochloric acid, 
and metallic lead and lead sulphide with nitric acid, before the test 
is applied. W. P.S. 


Titrimetric Estimation of Lead. Paut Hotmsen (Tidskr. Kemi 
Farm. Ter., 1919, 16, 110—113).—A solution, not exceeding 
100 ¢.c., containing 0°5—0'1 gram of lead, neutralised with 
ammonia, is acidified with 15 c.c. of acetic acid, 10 grams of 
ammonium acetate added, and the liquid warmed to 70—80°. The 
lead is precipitated by slowly adding 10 c.c. of ammonium molyb- 
date solution, with constant stirring, warming for fifteen minutes, 
setting aside for thirty minutes, filtering, and washing with hot 
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water. The precipitate is treated with 50 c.c. of dilute sulphuric 
acid and hot water, 10 grams of pure zinc added, and boiled for 
ten minutes, filtered, washed with hot water, and the molybdenum 
in the filtrate titrated with 0°'1N-permanganate. One c.c. of 
0°1V-permanganate is equivalent to’'0-007296 gram of lead. 
CuemMIcAL ABSTRACTS. 


Microchemical Reactions with Thiosulphuric Acid. A. 
Bottanp (Compt. rend., 1919, 169, 651—654).—Sodium thio- 
sulphate gives crystalline precipitates, which are well defined when 
examined microscopically, with thallous nitrate, barium chloride, 
lead acetate, and benzidine. Sketches are given of the micro- 
crystalline structure of these precipitates. In the case of barium 
chloride, the appearance of the precipitate varies with the experi- 
mental conditions. It is preferable, in this case, to use a concen- 
trated solution of the thiosulphate. W. G. 


Electroanalysis of Copper without Platinum Electrodes. 
Juan Guiteras (Anal. Fis. Quim., 1919, 17, 209—216. See A., 
1915, ii, 652, and 1916, ii, 199).—-A copper cathode and a rotating 
anode of passive iron were employed. 0°1—0°2 Gram of electrolytic 
copper was dissolved in twenty drops of nitric acid for each estim- 
ation, and the various electrolytes were prepared by the addition 
of the following solutions: (1) 5 grams of disodium phosphate in 
water and 15 c.c. of concentrated ammonia solution; (2) 5 c.c. of 
50% ammonium acetate solution and 15 ec.c. of ammonia; 
(3) 3 grams of ammonium oxalate in water and 15 c.c. of ammonia; 
(4) 15 c.c. of formic acid solution (75 c.c. of water and 25 c.c. of 
formic acid, D 1°2) and 15 c.c. of ammonia; (5) 2 grams of citric 
acid in water and 15 c.c. of ammonia; (6) 2 grams of boric acid 
in water and 15 c.c. of ammonia. During electrolysis, the electro- 
lyte was kept warm and the voltage gradually reduced from about 
3 volts to 1‘7—1°8 volts. The experiments were repeated with the 
constant voltage of one accumulator throughout. In all cases, the 
deposits on the cathode were coherent and the results satisfactory. 
Experiments in ammoniacal solutions of thiocyanate gave 
inaccurate results. W. 8S. M. 


New Separation of Aluminium and Vanadium. P. WENGER 
and H. Vocetson (Helv. Chim. Acta, 1919, 2, 550—553).—Methods 
are described for the quantitative separation of (1) aluminium and 
vanadium, (2) aluminium, iron, and vanadium. In the case of 
aluminium and vanadium the mixture of oxides is heated with six 
times its weight of anhydrous sodium carbonate, at first gradually, 
until the mass melts, and then at a higher temperature for three 
hours. The crucible and contents are allowed to cool somewhat, 
plunged into distilled water, and raised to the boiling point, when a 
clear solution of sodium aluminate and vanadate is obtained. The 
solution is made up to 500 c.c. with distilled water, raised to the 
boiling point, and treated with about ten times its weight of am- 
monium nitrate in small quantities. Aluminium hydroxide is pre- 
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cipitated, filtered, washed, ignited, and weighed as Al,O;. The 
filtrate is acidified with hydrochloric acid, neutralised with am- 
monia, raised to the boiling point, and treated with barium chloride 
solution. Barium vanadate is precipitated ; the precipitate is kept 
for twenty-four hours, filtered, washed with cold water, dried, 
ignited, and weighed as Ba(VOg).. In the presence of iron a solu- 
tion is made which is precipitated cold by ammonia. This precipi- 
tate, which contains iron and aluminium hydroxides and ammonium 
vanadate, is filtered, washed, ignited in a platinum crucible, mixed 
with six times its weight of sodium carbonate, and ignited as before. 
The fused mass is dissolved in water to which 1 gram of sodium 
carbonate has been added. ‘The iron left insoluble as oxide is 
filtered off and weighed, and the filtrate treated as described above. 
The results of the analyses are extremely good. J. F. 8. 


Sulphite Method for the Separation and Estimation of 
Gallium when Associated with Zinc. Lyman E. Porter and 
Puitip E. Brownine (J. Amer. Chem. Soc., 1919, 41, 1491—1494). 
—Gallium is conveniently precipitated from neutral or acid solu- 
tions of zine by adding 4 or 5 c.c. of ammonium hydrogen sulphite 
solution (made from 1:4 ammonia) to 200 c.c. of the zine solution 
and boiling. If gallium is present it will be precipitated in granu- 
lar form and can be filtered and washed by decantation. The pre- 
cipitate is dissolved in a few drops of hydrochloric acid, diluted to 
200 c.c. with water, and reprecipitated as before. This is filtered, 
washed, ignited, and weighed as Ga,O3. The potassium ferrocyanide 
test is sensitive to 0°0002 gram of gallium, and may be used to detect 
this element in the presence of zinc. If sodium or ammonium hydro- 
gen sulphite is added to such a cold solution and then potassium 
ferrocyanide, there will be no precipitation, but on the addition of a 
few drops of hydrochloric acid the gallium will be precipitated, but 
not the zinc. J. F. 8. 


Hydrochloric Acid Colour Method for Estimating Iron. 
J.C. Hostetter (J. Amer. Chem. Soc., 1919, 41, 1531—1543).—A 
method has been elaborated by which the yellow colour produced by 
dissolving ferric chloride in hydrochloric acid may be used for the 
estimation of iron. This involves the comparison of the tint with 
standard tints. The temperature-coefficient for the colour varies 
2—3% per degree, depending on the concentration of the iron and 
probably also on the acidity. The colour developed by a given 
amount of iron varies with the acid concentration, reaching the 
maximum intensity at 26—28% of hydrochloric acid. The relative 
increase produced by acid is greater the higher the concentration of 
iron; this is especially true above 20% of hydrochloric acid, but 
below this concentration the relative change is independent of the 
iron content. Inasmuch as solutions must frequently be boiled in 
order to ensure complete solution of the iron present as “scale,” 
the use of constant boiling acid is recommended, and its use has 
been found to be altogether satisfactory. The effect of salts on the 
colour indicates that sulphates cause bleaching, and chlorides 
intensification ; a detailed study of the effect of calcium chloride 
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shows that an intensification of 2°5 may be attained by the addi- 
tion of this salt; consequently, when testing for iron in a very 
soluble chloride the standard iron solution must be made up to the 
same salt concentration. a. B. @. 


A Method for the Quick Estimation of the Nickel-Iron 
in Meteorites. G.T. Prior (Min. Mag., 1919, 18, 349—353)— 
The classification of meteorites based on the amount of nickel—iron 
they contain and the ratio of iron to nickel in this metallic portion 
(A., 1916, ii, 635) requires a rapid method applicable to meteoric 
stones for the estimation of these quantities. The sieved material is 
separated into attracted and unattracted portions by a magnetic 
comb. The former is digested with dilute aqua regia, and the 
insoluble silicate which was entangled with the metal separated off ; 
estimations of the silica and sulphur give the amounts of the soluble 
silicate (olivine) and the troilite (FeS); these, deducted from the 
weight of the attracted portion, give the weight of the nickel-iron. 
Nickel is estimated by precipitation with dimethylglyoxime in an 
aliquot portion of the solution. The method is applied to the partial 
analysis of seventeen meteoric stones, and the results (percentage of 
nickel—iron, and ratio of Fe+Co:Ni) are tabulated. L. J. 8. 


Electroanalysis of Nickel without Platinum Electrodes. 
Emitio FernAnpez-Espina (Anal. Fis. Quim., 1919, 17, 199—205. 
See A., 1916, ii, 494).—A copper cathode and a rotating iron anode, 
rendered passive by immersion in nitric acid, were employed. About 
0°1 gram of pure nickel was dissolved in 15 drops of nitric acid and 
the solution evaporated to dryness after the addition of 18 drops of 
sulphuric acid. The various electrolytes were prepared by the 
further addition of the following to the nickel sulphate thus 
obtained : (1) sodium phosphate solution and 10 c.c. of concentrated 
ammonia solution ; (2) 5 c.c. of 50% ammonium acetate solution and 
10 c.c. of ammonia; (3) 15 c.c. of 25% formic acid and 15 c.c. of 
ammonia; (4) 5 grams of ammonium oxalate in 15 c.c. of water 
and 15 c.c. of ammonia; (5) 2 grams of crystallised boric acid and 
15 c.c. of ammonia; (6) 2 grams of tartaric acid and 10 c.c. of 
ammonia. In each case a convenient quantity of water was also 
added. During the electrolysis the electrolyte was kept slightly 
warm, and the current increased progressively from 0°4 ampere to 
about 0°8 ampere. The results were moderately satisfactory in all 
cases except the last, in which the iron of the anode appeared to be 
dissolved and deposited with the nickel. W.S. M. 


Estimation of Tin. F. Le Naour (Ann. Chim. anal., 1919, [ii], 
1, 308—309).—The author finds that ignited stannic oxide (Sn0,) 
is not appreciably hygroscopic, although Bertiaux has stated the 
contrary (A., 1918, ii, 408). One gram of the oxide absorbed only 
2 mg. of moisture when exposed to the atmosphere for eighteen 
hours. W. FP. G. 


The System 7»-Butyl Alcohol-Acetone-Water. Joszpx 
Reitty and Epcar W. Rapu (Sci. Proc. Roy. Dublin Soc., 1919, 
15, 597—608).—The densities of a series of n-butyl alcohol—acetone- 
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water mixtures have been determined, and graphs from these pre- 

red with rectangular and triangular co-ordinates. From these 
results the composition of an unknown mixture may readily be 
obtained with a fair degree of accuracy if a density determination 
and the estimation of one constituent are made. The limit of solu- 
bility of n-butyl alcohol in water at 20° is 7°9% and of water in 
n-butyl alcohol 20%. The maximum contraction for mixtures of 
n-butyl alcohol and water within the range of solubility at 20° 
is 0°74%. 

Acetone and n-butyl alcohol are miscible in all proportions, there 
being a slight increase of volume on mixing. 


Estimation of Methyl Chloride in Gas Mixtures. V. C. 
Attison and M. H. Mereuan (J. Znd. Eng. Chem., 1919, 11, 
943—946).—The method proposed depends on the solubility of 
methyl chloride in glacial acetic acid, and is particularly useful for 
estimating the proportion of methyl chloride in chlorinated natural 
gas. A measured volume of the gas is led six times into a Hempel 
pipette containing glacial acetic acid, and then returned to the 
measuring burette; the contraction in volume gives the quantity of 
methyl chloride present. One volume of acetic acid absorbs more 
than 40 volumes of methy! chloride and 4 volumes of natural gas, 
but the solubility of the latter is very small when the gaseous mix- 
ture contains 40% or more of methyl] chloride. The results obtained 
agree with those found by the partial pressure method (A., 1915, 
ii, 100). W. P. 8. 


Sulphonal. A. Fatcx (Pharm. Zentr.-h., 1919, 60, 409—416), 
—The solubility of sulphonal in various solvents was found to be as 
follows, the figures representing grams of solvent required to dis- 
solve 1 gram of the substance: Water at 15°, 423; water at 100°, 
8; 90% alcohol at 15°, 60; ether at 17°, 79; chloroform at 20°, 3°3; 
methylene chloride, 2°8; benzene at 17°, 12°7; ethyl acetate, 13°7; 
toluene, 19°3; carbon tetrachloride, 110; carbon disulphide, 440; 

% sodium chloride solution at 18°, 440. Owing to the fact that 
sulphonal begins to volatilise at 60° and is very appreciably volatile 
in the presence of water-vapour, solutions containing the substance 
should not be concentrated by evaporation before the quantity of 
sulphonal is estimated. The sulphonal should be extracted with 
chloroform and the extract evaporated at a low temperature. Sul- 
phonal is stable for a long time in the presence of decomposing 
organic matter, and characteristic crystals may be obtained from its 
ether or chloroform solution. W. P. 8. 


The Estimation of the Volatile Fatty Acids by an 
Improved Distillation Method. Josep Reitty and WILFRED 
J. Hicxinsorrom (Sci. Proc. Roy. Dublin Soc., 1919, 15,513—538). 
—It is known that when dilute solutions of organic fatty acids are 
distilled certain regularities are observed. Various forms of distil- 
lation constants have been suggested by Duclaux (A., 1896, ii, 504), 
Naumann and Miiller (A., 1901, i, 204), and Stein (A., 1913, ii, 670) 
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to express such regularities. These constants may be derived from 
Nernst’s law of distribution, and on this law the authors base a dis- 
cussion of the theory of distillation of dilute solutions. A method of 
distillation at constant volume, in which only small changes in con- 
centration occur, is recommended, and an apparatus is described in 
which this process may be simply and satisfactorily carried on. The 
distillation constants of the fatty acids from formic to octoic have 
been determined, and it is shown that there is a definite relationship 
between the rate of distillation and the molecular constitution of 
these acids. Acids containing a branched carbon chain have higher 
constants than normal acids of the same molecular weight. 

The methods of calculation are quite satisfactory for establishing 
the identity and purity of a solution of a single volatile fatty acid, 
and also give fairly accurate results in the analysis of “two-acid” 
mixtures. The results with mixtures of three acids are not so satis- 
factory. The method may be applied to fermentation products. By 
suitable modification of the apparatus the distillation constants for 
the volatile acids in butter and coco-butter can be determined and 
utilised for detecting the presence of adulterants. W. G. 


Estimation of Lactic Acid by Oxidation. 0. Scuuppti 
(Mitt. Lebensmittelunters. u. Hyg., 10, 44—47; from Chem. Zentr., 
1919, ii, 894).—Szeberényi’s process (A., 1918, ii, 138) gives trust- 
worthy results in aqueous solution, but is not applicable to wines. 

H. W. 


Naphtharesorcinolcarboxylic [1 : 3-Dihydroxynaphthalene- 
2-carboxylic|] Acid as a Reagent for Glycuronic Acid. Y. 
Asanina and C. Hasecawa (Yakugakuzasshi [J. Pharm. Soc. 
Japan], 1919, No. 448, 484—489).—1 : 3-Dihydroxynaphthalene-?2- 
carboxylic acid, which cannot be preserved unchanged for any 
length of time, is best kept in the form of the barium salt, from 
which it is prepared, when required, by treatment with hydro- 
chloric acid. The authors also describe the preparation of this 
reagent from phenylacetic acid by Metzner’s method (A., 1898, 
i, 152). CHEMICAL ABSTRACTS. 


Detection of Small Amounts of Chloral in the Presence 
of Chloroform and Formalin Embalming Fluid. A. 0. 
GetTLerR (Proc. Soc. Exp. Biol. Med., 1919, 16, 110—116; from 
Physiol. Abstr., 1919, 4, 255)—When kept at the ordinary 
temperature for half an hour with sodium carbonate and phloro- 
glucinol, chloral develops lilac to orange, to blood orange, to deep 
red colorations, the shade depending on the amount of chloral 
present. Chloroform does not give this reaction; formaldehyde and 
acetaldehyde give a red colour. With resorcinol and sodium 
carbonate, chloral gives a red colour and a green fluorescence, the 
latter even in dilute solution ; chloroform does not yield the green 
fluorescence, whilst substances of an aldehydic character do not 
give the reaction. H. W. 
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Estimation of Acetone, Methyl Alcohol, and Furfur- 
aldehyde in the Presence of Each Other. H. PrinesHem 
and E. Kuun (Zeitsch. angew. Chem., 1919, 32, 286—290).—The 
furfuraldehyde is precipitated by treating a portion of the mixture 
with phenylhydrazine in the presence of sodium acetate, the pre 
cipitate being collected, dried under reduced pressure over 
sulphuric acid, and weighed; its weight multiplied by 0°516 gives 
the corresponding quantity of furfuraldehyde. The filtrate from 
the phenylhydrazone precipitate is distilled with the addition of an 
excess of hydrochloric acid, and the distillate redistilled from 
magnesium oxide. In this second distillate, the methyl alcohol is 
estimated by oxidation with dichromate and sulphuric acid in the 
cold. Provided that the oxidation mixture contains about 2% of 
potassium dichromate (for example, 25 c.c. of distillate containing 
not more than 0°2 gram of methyl] alcohol, 50 c.c. of NV /1-potassium 
dichromate solution, and 50 c.c. of dilute sulphuric acid), the 
methyl alcohol is oxidised completely in eighteen hours, but the 
acetone is not attacked. The acetone is estimated iodcmetrically 
in a separate portion of the distillate. [See, further, 7. Soc. Chem. 
Ind., 1919, 877a.] W. P. 8. 


Some Iodometric Estimations. Preliminary Studies on 
a Micro-method for the Estimation of Acetone. Ma tre 
LyunGpAHL (Biochem. Zeitsch., 1919, 96, 325—345. Compare A.., 
1917, ii, 584).—The author points out and discusses in detail the 
conditions which must be observed in the iodometric titrations 
employed in his micro-method for the estimation of acetone in order 
to ensure accuracy. S. 8. Z. 


A Micro-method for the Estimation of the Total Acetone 
in Blood. Matre Lsunepant (Biochem. Zeitsch., 1919, 96, 
345—362).—The principle of the method consists in distilling the 
acetone from the blood collected in a capillary tube into a solution 
containing an excess of iodine and alkali. The solution is then 
boiled in order to convert the acetone into chloroform, and the 


residual iodine is estimated by titrating with thiosulphate. 
8. S. Z. 


Detection and Estimation of Traces of Hydrocyanic Acid 
in Complex Mixtures. L. Curette (Bull. Soc. Pharm., Bordeauz, 
1919, 140; from J. Pharm. Chim., 1919, [vii], 20, 156—157 *).— 
The solution containing hydrocyanic acid or a cyanide is acidified 
with sulphuric acid, and air, free from carbon dioxide, is aspirated 
through the solution; the air is then passed through a vessel con- 
taining alkali hydroxide, which absorbs the hydrocyanic acid, and 
the latter is estimated subsequently by the ferrocyanide or 
ammoniacal silver iodide method. The whole of the hydrocyanic 
acid is removed from 50 c.c. of solution containing 0°48 to 54 mg. 
of hydrocyanic acid when the air current is maintained for three 
hours at the rate of 75 litres per hour. : W. P. 8. 


* See also Compt. rend., 1919, 169, 973—975. 
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Detection and Estimation of Traces of Thiocyanate in 
Complex Mixtures. L. Cuetix (Bull. Soc. Pharm., Bordeaux, 1919, 
150; from J. Pharm. Chim., 1919, [vii],20,158—159 *).—The thio- 
cyanate is oxidised to cyanide by means of potassium chromate in 
sulphuric acid solution; the hydrocyanic acid is then separated by 
passing a current of air through the solution, as described in the 
preceding abstract. W. 2. @. 


The Transformation of Hydrocyanic Acid into Thio- 
cyanic Acid in the Course of Cadaverous Putrefactions. 
Experiments made in vitro. L. Cuetie (Compt. rend., 1919, 169, 
726—728).—From experiments with blood in vitro, the author 
shows that, during putrefaction, hydrocyanic acid or its salts are 
converted into thiocyanic acid, and that this change is very rapid. 
Hydrocyanic acid may be regenerated from the thiocyanic acid by 
oxidation with chromic acid. W. G. 


Test to Distinguish between Caffeine and Theobromine. 
Freeman P. Stroup (Amer. J. Pharm., 1919, 91, 598—599).—A 
small portion of the alkaloid is spread in a thin film on a white 
porcelain surface, and two drops of a solution of 1 gram of 
potassium dichromate in 20 c.c. of concentrated sulphuric acid are 
placed in the centre of the film. With caffeine, the colour of the 
reagent almost immediately changes to bright bluish-green, whilst 
with theobromine the yellow colour of the reagent changes first to 


dark purple, then gradually to purple-green, and later to the same 
bluish-green tint given by caffeine. If desired, the test may be 
carried out in the reverse way, the alkaloid being added to two 
drops of the reagent, but in both cases the time required for the 
production of the green colour is very much less with caffeine than 
with theobromine. W.P.& 


Examination of Commercial Samples of Nicotine. 
Perctvat J. Fryer and C. Henry Fryer (Analyst, 1919, 44, 
363—369).—Commercial nicotine is sometimes adulterated with 
pyridine, and the presence of this substance makes it impossible to 
estimate the nicotine by titration or by precipitation with silico- 
tungstic acid. The difference in the refractive indices of nicotine 
and pyridine, however, provides a method for the estimation. The 
following figures are taken from tables in the original, which show 
the refractive index of aqueous solutions containing 1 to 100% of 
either substance in differences of 1%. 

If a sample contains pyridine, the percentage of nicotine calcu- 
lated from the titration will be larger than the percentage calcu- 
lated from the refractive index, and the difference between the per- 
centages will give approximately the percentage of pyridine pre- 
sent. Another method is as follows: 25 grams of the sample are 
diluted with water to 100 c.c. and heated at 99° for ten minutes, 
cooled, and, after some hours, the refractive index of the surface 
liquid is determined. Under these conditions, the greater part of 


* See also Compt. rend., 1919, 169, 973-—975. 
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Nicotine. | Pyridine. 

Per cent. , Per cent. nis, 
1-5136 
1-5088 
1-5028 
1-4960 
1-4884 
1-4799 
1-4710 
1-4616 
1-4516 
1-4414 
1-4317 
1-4219 
1-4123 
1-4025 
1-3927 
1-3829 
1-3731 
1-3632 
1-3532 
1-3435 
1-3341 


the nicotine separates as a heavy oil, whilst the pyridine remains 
in solution. In the case of pure nicotine, the refractive index 
obtained shows, according to the above table, 9°7% of nicotine ; 
when pyridine is present to the extent of more than 10%, this 
figure is increased, and reference to the following table will give 
the approximate extent of the adulteration: 
Pyridine. ny 
Per cent. of aqueous liquid. 
1-3540 
1-3558 
1-3587 
13616 
1-3640 
1-3662 
1-3684 
1-3705 


The quantity of pyridine present may also be estimated by a 
fractional distillation method; 100 c.c. of the sample (adjusted to 
95% of nicotine, as shown by the refractive index, by the addition 
of water or by concentration over sulphuric acid) are distilled 
from a standard Engler flask up to 150°. The volume of the dis- 
tillate is noted (it does not exceed 5 c.c. in the case of pure nico- 
tine), the refractive index is determined, and the percentage of 
pyridine found from the following table: 
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Ny Pyridine. 

of distillate. Per cent. 
1-357 
1-366 
1-401 
1-436 
1-454 
1-467 
1-477 
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Identification and Estimation of Solanine. Desussizv 
(Bull. pharm. sud-est., 1919, 24, 357—-361).—The method of Bellot 
(Arch. Med. Pharm. milit., April, 1914) for the estimation of 
solanine in potatoes is criticised, because it involves the use of boil- 
ing water acidified with sulphuric acid in extracting the alkaloid. 
The author directs attention to the fact that solanine is an unstable 
base which is readily hydrolysed by hot dilute acids, yielding 
dextrose, rhamnose, galactose, and solanidine. A number of 
authorities are cited in support of this criticism. With reference 
to the identification of the alkaloid, the work of Ogier (“ Traité 
de Toxicologie”’) is quoted, who states that hot dilute solutions of 
solanine in ethyl or amyl alcohol gelatinise on cooling, and that 
this property is particularly characteristic of this base. 

CHEMICAL ABSTRACTS. 


The Colorimetric Estimation of Hemoglobin. Barverr 
Cowen and ArtHur H. Situ (J. Biol. Chem., 1919, 39, 
489—496).—The general technique recommended by Palmer (A., 
1918, ii, 88) is employed, but the standard solution is acid hematin, 
as in the Sahli method (“Lehrbuch Klin. Untersuch. Methoden,” 
1909, 845). The hemoglobin of whole blood is converted into acid 
hematin with hydrochloric acid and compared with a standard in 
a colorimeter of the Autenreith-Hellige pattern. An acid hematin 
standard, prepared from the blood of one species, may be used in 
the colorimetric estimation of hemoglobin in the blood of a variety 
of other species. J. C. D. 


Technique of Chemical Blood Analysis. II. A Com- 
parison between Macro- and Micro-methods. M. Ricuter- 
QuiITTNER (Biochem. Zeitsch., 1919, 96, 92—106).—A critical com- 
parison against macro-methods of some well-known micro-methods 
employed in blood analysis. The conclusion arrived at is that, with 
some modifications, these methods are capable of giving accurate 
results. 8. 8. Z. 


Analysis of Gastric Juice. Crrseraup (Union pharm, 
1918; from Ann. Chim. anal., 1919, [ii], 1, 299—301).—The 
acidity is estimated by titration with V/10-sodium hydroxide solu- 
tion, using phenolphthalein as indicator. The total chlorine is 
estimated by treating 5 c.c. of the gastric juice with 2 c.c. of 
sodium hydroxide solution (D 1°332) and 2 c.c. of 5% potassium 
permanganate solution ; 10 c.c. of concentrated nitric acid are then 
added, the mixture, after fifteen minutes, is diluted with 50 c.c. 
of water, and the chlorine titrated with silver nitrate and thio- 
cyanate solutions. Organic chlorine and fixed chlorine are 
estimated together in the same way after the gastric juice has been 
evaporated to dryness, and the residue heated at 100° for one 
hour. Fixed (mineral) chlorine is titrated in the ash obtained 
by evaporating the gastric juice and incinerating the dry residue 
at a low temperature; in this case, the treatment with alkaline 
permanganate and nitric acid is also employed. W. P. S$. 
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glucoses (Iischen and BrReMANy), 
A., i, 89, 279 

2-Acetoxy- 1:2- -dibenzoyl- 8-phenyle ye lo- 
propane (Kon_er and Jonss), A,, i, 
534. 

2-Acetoxy-1:4-dimethylcoumarone (Vv. 
Auwers and Scnirre), A., i, 217. 

2-Acetoxy-3:5-dimethylooumarone (Vv. 
AUWERS and AUFFENBERS), A., i, 
219. 

2’-Acetoxyflavone(BocErrand Marcus), 
A., i, 170. 

2-Acetoxymethoxybenzoic acids, methyl 
esters (BERGMANN and DANGscHAT), 
A., i, 274. 

2-Acetoxy-5-methoxycoumarone (Vv. 
Auwers and AUFFENBERG), A., i, 
218. 

a: mem len a een 
(HELFERICH), A., i, 386. 

2-Acetoxy-3-propylbenzoic —_— AISEN, 
EISLEB, and KREMERs), A., i, 267. 

Acetyl fluorides, mono- and dichloro- 
(TRAUBE and Kraumer), A., i, 
431. 

a-Acetyl-8-anthronyl-8-phenylpropionic 
acid, ex ester (MEERWEIN and 
Kurnz), A “ey * 

Acetylisobutylcarbamide (ODENWALD), 
A., i, 524. 

Acetylearyophyllin, 
(Done), A., i, 92. 

3-Acetyleoumarin, action of alkalis on 
(Wipmay), A., i, 32. 

4-Acetyl-1:3- -diphenyl- -4-methyl-5- 
pyrrolone, and its semicarbazone 


potassium salt 


(Jacoss, HEIDELBERGER, and Ror), 
A., i, 265. 


(ALMstrrOM), A., i, 93. 
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Acetylene, action of the electric dis- 
charge on (KAUFMANN), A., i, 117. 

specific heat of (HeusE), A., ii, 
388. 


propagation of flame in mixtures of 
air and (Mason and WHEELER), 
T., 578. 
pyrogenic condensation of (R. and W. 
MEyYEk), A., i, 72. 
catalytic decomposition of, at high 
temperatures (HILPERT), A., i, 380. 
action of mercuric chloride with 
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Acid, C.,H,,0,, and its anhydride from 
oxidation of ketone C.,H,,0 (WinDaus 
and DALMER), A., i, 208. 

Acids, theory of (HiNsBER@), A., i, 148. 
influence of sugars on the diffusion of, 

into gels (E. A. and H. T. Granam), 
A., ii, 50; (Wrison), A., ii, 185. 
titration of, by the conductivity 
method (MEERBURG), A., ii, 518. 
aliphatic, melting points of substi- 
tuted amides of (RoBERTSON), 
T., 1210. 


(CHAPMAN and JENKINS), T., 847 


(Mancuor and MAurtery), A., i, 


145. 


tetrabromide. See Ethane, tetrabromo-. 
sodium derivative, action of alkyl 


haloids with (Prcon), A., i, 246. 


estimation of, in presence of ethylene 


(Ross and ''RUMBULL), A., ii, 482. 
Acetyl-1-ethyldioxindole-3-carboxylic 


acid, ethyl ester (MARTINET), A., i, 


281. 


Acetylindazoles, and their derivatives 


(v. AUWERs), A., i, 455. 
eee See 
pyrrole, and its semicarbazone (ALM- 
sTrOM), A., i, 94. 
Acetylmethylearbamide, preparation of 
(BEHREND and ODENWALD), A.,, i, 70. 
Acetylmethylearbinol in saccharine 
sorghum silage (FRIEDEMANN and 
DowELL), A., i, 244. 
Acetyl-1-methyldioxindole-3-carboxylic 
acid, esters of (Marriner), A., i, 
281. 
1-Acetyl-4-oximino-2:2:6-trimethyl- 
piperidine (HARRiEs and ScHELL- 
HORN), A., i, 132. 
5-Acetyl-4-phenylpyrazoline-3-carb- 
oxylic acid, ethyl ester (KOHLER and 
Sree.e), A., i, 558. 


' 2-Acetylphloroglucinol-4-carboxylic 


acid, ethyl ester (SonN), A., i, 275. 
Acetylisopropylearbamide (ODENWALD), 
+ i, 524. 
Acetylsalicylic acid. 
benzoic acid. 
1-Acetyl-1:2:2:3-tetramethylcyclopent- 
ane, preparation and derivatives of 
— and Ktoprensurc), A., i, 
3-Acetyl-1:7-trimethylenedioxindole-3- 
carboxylic acid, ethyl ester (MaRTI- 
NET), A., i, 281. 
Acetylvinyldiacetonamineoxime.  Sce 
a ee 
piperidine. 
Acid, C,,H..0,, from oxidation of 
gitogenic acid (KILrAn1), A., i, 91. 
igll;90,, from oxidation of gitogenic 


See o-Acetoxy- 


; volatile, estimation of, by distilla- 
tion (REILLY and HIcKINBoTTOM), 
A., ii, 527. 
aromatic, metabolism of. 
bolism. 
dibasic, dissociation of acid salts of, 
in aqueous solution (SABALITSCHKA), 
A., ii, 282. 
dicarboxylic, formation and hydrolysis 
of esters of (SkRAvAL), A., ii, 
143. 
esters of, action of Grignard re- 
agents on (Herworrn), T., 


See Meta- 


1203. 
homologous, estimation of, by steam 
distillation (RicHMoND), A., ii, 
435. 


organic, basic a of oxygen in 
(Knox and Ricuarps), T., 508. 
identification of 
Rerp), A., i, 157. 
weak, effect of neutral salts on the 
dissociation of (McBarn and Kam), 
T., 1332. 

of Group I, detection of (CURTMAN 
and Harr), A., ii, 425. 

Acid amides. See Amides. 

Acid anhydrides. See Anhydrides. 

Acid chlorides, organic, preparation of 

(DuRRANS, and BoakE, Roperts & 

Co.), A., i, 521. 

Acid haloids, reaction between aldehydes 
and (ADAMS and VOLLWEILER), A., i, 

20. 

Acidosis (VAN SLYKE, STILLMAN, and 

CULLEN), A., ii, 298 ; (STILLMAN), 
A., ii, 477 

and creatinuria (DENIS and M1xor), 
A., i, 188. 

mineral metabolism in (Goro), A., i, 
104. 

Aconitic acid, presence of, in sugar-cane 
juice, and its detection (Tay.or), 
T., 886. 

phenacyl ester (Ratner and Rep), 
A., i, 158. 

Aconitine, detection of (PALEr), A., ii 

305. 


(RATHER and 


acid (KILIANI), A., i, 91. 


Acraldehyde, stabilisation of (MourEU 
and LeEpape), A., i, 574. 


MEITNER), A., ii, 209. 
Acylhydroxamides, constitution of | 
(BouGaAuLt), A., i, 444. 


BouGauwLt), A., i, 444. 
Address, presidential (Porr), T., 397. 
Adenine nucleotide (Jones and Krn- 

NEDY), A., i, 294, 360. 

Adsorption, isotherms for, at low con- | 


of gases (WILLIAMS), A., ii, 496. | 
negative (BERCZELLER), A., ii, 12. | 
of organic colouring matters (Micua- | 
ELIS and Rona), A., ii, 496. 
by precipitates (WEISER and SuEr- 
RICK), A., ii, 269. 
Adsorption compounds (HALLER), A., ii, 
184, 
Affinity, chemical (ErHRaArM), A., ii, 
325. 


duplex, theory of (Bricas), T., 278. 

Agaricic acid, liquid crystals of (GAv- 
BERT), A., i, 119. 

Agave americana, chemical constituents 
of (ZELLNER), A., i, 190. 

Air. See Atmospheric air. 


Alacreatinine, preparation of, and its 
salts (FARGHER and PymAy), T., 253. 


0 


FELDER, V. CRAMM, and WALTHER), 


Albumin, distillation of, under reduced 
pressure (PicTET and CRAMER), A., 
1, 227. 

ultramicroscopy of (McCLENDON and 
PRENDERGAST), A., i, 459. 

detection of, in urine (STEWART), A., 
ii, 88 

estimation of, in urine (Stmon and 
PaGEL), A., ii, 123. 

Ovalbumin (S6rENSEN and Héyrvup), 
A., i, 175, 177 ; (SGRENSEN, Hoy- 
rupP, HEMPEL, and PALirzscn), 
A., i, 176; (S6RENSEN, CHRISTIAN- 

SEN, Héyrup, GoLpscHMIDT, and 
PauitzscH), A., i, 178. 
Albumins, coagulation of (MICHAELIs 

and Rona), A., i, 358. 

Alchemists, Dutch (Dirrcarr), A., ii, 

280; (v. LippMANN), A., ii, 331. 

Alcohols, isolation of, as allophanates 
(BEHAL), A., ii, 301. 
biochemical action of microbes on 
(BEsson, RANQUE, and SENEzZ), A., 


i, 424. 
aliphatic halogenated, preparation and 
hydrolysis of esters of (BANCROFT), 
A., i, 251. 
primary, preparation of (Sociéré 
CHIMIQUE DES UsINEs DU RHONE), 
A,, i, 483. 


Actinium, life period of (HAHN and | Alcohols, Lee 6 
of alkyl chlorides from (SABATIER and 


Maiiuez), A., i, 430. 
—, (Grin, Witrka, and 
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catalytic preparation 


Kunze), A., i, 308. 


Ac Isemicarbazides, constitution of 
_ Aldehyde, C,,H,0O,, and its derivatives, 


from hemlock tannin (MANNING 
and NIERENSTEIN), T., 668. 

CoH 4,0, and its semicarbazone, from 
fenchene ozonide (RoscuiEr), A., i, 
410. 


centrations (WILLIAMS), A., ii, 392. 
Aldehydes, production of, from aniline 


dyes and from chlorophyll (Osrer- 
Hout), A., i, 595 

action of acid haloids with (ApAms 
and VoLLWEILER), A., i, 20 

condensation of deoxybenzoin with 
(Das and Guosn), T., 817; (Sinex 
and Mazumper), T., 821. 

condensation of rhodanines and (Av. 
DREASCH), A., i, 9 

reactivities of, with semicarbazide de- 
rivatives (MICHAEL), A., i, 253. 

aromatic, preparation of (BLANC), A., 
i, 276. 


-Aldehydocarboxylic acids, aromatic, 


constitution and optical properties of 
(v. AUWERs and HeErnzz), A., i, 328, 


o-Aldehydoleucomalachite-green 


(We!tTz), A., i, 291. 


d- and l-Alanyl-d-glutamine (THIER- 
oo ne oe ee 


phenylindone (WEi7z), A., i, 291. 


A., i, 389. 
i Aldehydopropionic acid, action of de 


on (NEUBERG and RINGER), A , 1, 56. 


Alfalfa. See Lucerne. 
sy marine, Sr. of ethy] alco- 


ol from (Kayser), A., i, 193. 


Aliphatic compounds, conversion of, into 


aromatic compounds (Koxtnrnos), A bi 
i, 6. 


Alizarin, action of potassium ferricyan- 
ide on, in alkaline solution (ScHOLL , 


and ZINKE), A ., i, 25, 406; (Bavup- 
1scH), A., i, 211 


Alkali aluminosilicates, effect of heat on 


(LEITMEIER), A., ii, 157. 
bromides and chlorides, eryoscopy of 
mixtures of cadmium bromide an 
chloride with (Corngzc and UR- 
BAIN), A., ii, 284. 
carbonates, estimation of, in presence 
of alkali hypochlorites. (MESTRE- 
ZAT}3 PHILIBERT), A , ii, 427. 
estimation of, in presence of alkali 
hydroxides «xe TRIPIER, 
and a > ., li, 78; (PHILI- 
BERT), A., ii, 79. 
chlorides, equilibrium of ~ 
chloride ‘with (TourNnEvX), A., ii, 
344. 
haloids, a of (Born and 
LANDE), A., ii, 188. 
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Alkali haloids, action of methyl sulph- 
ate with (Guyor and Simon), A., 
i, 465. 

hydroxides, action of methyl sulphate 
with (GuyoT and Simon), A., i, 
515. 
preparation of stable normal solu- 
tions of (WINKLER), A., ii, 423. 
estimation of, in presence of alkali 
carbonates (PHILIBERT), A., ii, 
79. 


estimation of, in presence of alkali | 
hypochlorite (MEsTREzAT; Pui- 


LIBERT), A., ii, 427. 

—— constitution of (JusTIN- 

UELLER), A., ii, 464. 

‘jodides, 
dioxide on (DE Forcranp 
Tapoury), A., ii, 341, 366. 

metals, internally complex salts of 
(Lirscnitz and Beck), A., ii, 
182. 


action of liquid sulphur 
and 


nitrates, necessity for iron and oxygen | 
in reduction of (Baupiscn), A., i, | 


237, 238. 

phosphates, action of, with alkyl iod- 
ides (Barty), A., i, 194. 

salts, action of canal rays on (VOL- 
KER), A., ii, 43. 

ferrous selenates (Turron), A., ii, 
346. 

sulphates, action of methyl sulphate 
on (Guyot and Simon), A., i, 381. 

methyl sulphates, action of heat on 
(Guyor and Simon), A., i, 308. 

Alkaline earth carbonates, hydroxides 

and oxides, action of methyl sulph- 
ate with (Guyor and Simon), A., 
i, 515. 

oe action of, with alkyl 
iodides (BAILLY), A., i, 194. 

salts, action of canal rays on (VOLKER), 
A., ii, 43. 

sulphates, action of methyl sulphate 
A (Guyor and Simon), A., i, 
381. 

methyl sulphates, action of heat on 
(Guyor and Simon), A., i, 308. 

Alkaloids, action of, in permeability 

_ (OsrERHovn), A., i, 425. 

in plants after injury (TuNMANY), 
A., i, 510. 

of Ae betel nut (FREUDENBERG), A., 
1, 93. 


cinchona. See Cinchona. 

from Holarrhena congolensis (PYMAN), 
T., 163. 

hydrogenated, preparation of (Born- 
RINGER and S6uNz), A., i, 33. 

— synthesis of (NaGcal), A., 
1, 


CXVI. ii. 


ii, 613 


Alkaloids of the pomegranate tree 
(Hess), A., i, 345, 348. 
strychnos. See Strychnos. 
detection of, by the Grimbert-Leclére 
reaction (DENIGé#s), A., ii, 251. 
estimation of, with cuprammonium 
sulphate (Kunz-Kravsg and Ricu- 
TER), A., ii, 436. 
Alkyl chlorides, catalytic preparation 
of, from primary alcohols (SABATIER 
and MAILHEe), A., i, 480. 
haloids, action of sodio-acetylene on 
(Picon), A., i, 246. 
iodides, preparation of (ADAMs and 
VoorHEEs), A., i, 306. 
action of, with alkali and alkaline 
earth phosphates (BAILLY), A., i, 
194. 


] 
| 
| 


reactions of mercury mercaptide 
nitrites with (RAy and GuBA), 
T., 261, 541, 1148; (RAy), T., 
548. 

phosphates, alkali and alkaline earth 
salts of (BAILLY), A., i, 194. 

| Alkyloxamides, action of oxalyl chloride 
on (Dussky and BLuMER), A,, °i, 
288. 

o-Alkylphenols, action of nitric acid on 
halogen derivatives of (ZINCKE and 
Preiss), A., i, 154. 

Allantoin in the rhizome of Symphytum 
officinale (Voct), A., i, 60. 

Allophanates, isolation of alcohols as 
(BEHAL), A., ii, 301. 

Allotropy, theory of (Copisarow), A., 
ii, 279. 

Alloys, alteration in the chemical 
behaviour of, by mechanical working 
(TAMMANN), A., ii, 395. 

isomeric (TAMMANN), A., ii, 394. 
analysis of (ORSTERHELD aud HoNnEG- 
GER), A., ii, 478. 

Allyl alcohol, estimation of (SrRITAR), 
A., i, 118. 

Allyl bromide, absorption of hydrogen 
bromide by (HOLLEMAN and Mat- 
THES), A., i, 1. 

compounds, preparation of (ASCHAN), 
op 

Allylacetoacetic acid, ethyl] ester, semi- 
carbazone (MICHAEL), A., i, 255. 

0-Allylanisole (ADAMS and RINDFUSz), 
A., i, 341. 

J-Allyl- S- benzhydrylthiocarbamate -a- 
carboxylic acid (BrerrscHarr and 
BistRzyck1), A., i, 208. 

2-Allyl-y-benzoquinone-4-oxime. See 
2-Allylphenol, 4-nitroso-. 

3-Allyleresols, derivatives of (ADAMS and 
RinprFvsz), A., i, 342. 
1-Allyl-8-naphthol, derivatives of 

|  (ApDaAms and RinpFvsz), A., i, 342. 
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2-Allyloxybenzoic acid, 3:5-dichloro-, 
and its methyl ester (CLAISEN, EISLER, 
and Kremers), A., i, 267. 

0-Allylphenol, and 4:6-dichloro-, and 
their derivatives (CLAISEN, EISLEB, 
and Kremers), A., i, 267. 

o-Allylphenol, 2-amino-, and 2-nitroso-, 

and their derivatives (CLAISEN and 
KremeEnrs), A., i, 268. 

4-bromo-, derivatives of (ApAMs and 
Rinprvsz), A., i, 342. 

Allylphenols, conversion of phenyl ally] 
ethers into (CLAISEN), A., i, 266. 

o-Allylphenyl allyl ether (CLAISEN, 

Estes, and Kremers), A., i, 
267. 
4-amino-, acetyl derivative (CLAISEN 
and Kremegrs), A., i, 269. 
ethyl ether, p-amino-, acetyl deriva- 
tive (CLAISEN and KrEMERs), A., i, 
269. . 

-3-Allylphenyl-n-propyldimethyl- 
amine (Vv. Braun, Herper, and 
WyczatTkowskKaA), A., i, 41. 

N-Allylthiocarbamic acid, 0-benzhydryl 
ester (BETTSCHART and Bistrzyck)), 
A., i, 208. 

Allylthiocarbamide, compounds of, 
existing in aqueous solution (BARGEL- 
Lint), A., i, 524. 

Aluminium, reversed spark spectra of 

(MAsHIMo), A., ii, 125. 

chemistry of, and its alloys (RuoprIn), 
A., ii, 193. 

gradual action of dilute nitric acid on 
(Honess), A., ii, 414. 


catalytic oxidation of, in presence of | 


mercury (RONCERAY), A., ii, 65. 
reduction of metallic sulphides by 
(PARRAVANO and Acostin}1), A., ii, 
343. 
Aluminium alloys,analysis of (TRAVERS ; 


Fox, SKELTON, and Ennos), A., ii, | 


81. 


estimation of aluminium, copper, iron, 


and zinc in (HosMssEn), A., ii, 
429. 
with copper and magnesium (VoGEL), 
A., ii, 414 
Aluminium salts, effect of, on germina- 
tion of seeds and development of 
plants (Srokiasa, Szsor, Zpos- 


nick¥, Tymicu, Horix, Némrc, | 


and Owacn), A., i, 109. 


effect of, in acid soils, on the growth | 


of crops (HARTWELL and PEMBER), 
A., i, 143. 


Aluminium chloride, action of naphthal- | 


ene on (FiscHEer, ScHNEIDER, and 
Hivpert), A., i, 391. 

hydroxide, disperse (KOHLSCHUTTER), 
A., ii, 156 


| Amino-compounds, 
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Aluminium hydroxide, solubility of 


(ARCHIBALD and Hapasian), A., ji, 
66 


oxide, molecular heat of (v. WArrEy- 
BERG and WirTzet), A., ii, 389. 
sulphate, estimation of sulphuric acid 
in acid solutions of (BELkUCCI and 
LuccuEs!), A., ii, 474. 
Aluminosilicates, alkali, effect of heat 
on (LEITMEIER), A., ii, 157. 
Aluminium estimation and _separa- 
tion :— 
analysis of (Fox, 
Ennos), A.,*ii, 81. 
estimation of, in alloys with copper, 
iron, and zinc (HoLMSEN), A., ii, 
429. 
separation of, from vanadium (WENGER 
and VoGELsoN), A., ii, 524. 
Alums, crystalline structure of (VEGAnD), 
A., ii, 207. 
water of crystallisation and structure 
of (SCHAEFER and ScHuBERT), A., 
ii, 516. 
8-Amaric acid (MEERWEIN and K11Nz), 
A., i, 22. 
Amarolactones, isomeric (MEFERWEIN 
and Kinz), A., i, 22. 
Amides, acid, action of alkaline solutions 
of bromine on (ODENWALD), A., 
i, 523. 
aliphatic substituted,melting points 
of (RoBERTSON), T., 1210. 
Amines, preparation of (R«NTOUL, 
Tuomas, and NospeEt’s Explosives 
Co.), A., i, 388, 433. 
equilibria of, with pyrogallol and with 
benzophenone (KREMANN and ZECcH- 
NER), A., ii, 142; (KREMANN and 
ScHADINGER), A,, ii, 143. 
phenolic, arsenotungstic and arseno- 
tungstomolybdic reagents for ((Gv- 
GLIALMELLI), A., ii, 87. 
proteinogenous (KogssLeR and 
HANnkKe), A., i, 41, 583, 611. 
secondary and tertiary aromatic, oxi- 
dation of (WIELAND), A., i, 323. 
tertiary, preparation of, from quatern- 
ary ammonium salts (VORLANDER 
and SPRECKELS), A., i, 262. 
separation of (WERNER), T., 1010. 
Amino-acids (Daxkrn), A., i, 150. 
adsorption of (ABDERHALDEN and 
Fopor), A., i, 368, 369 ; ii, 49, 50. 
influence of protein feeding on the 
concentration and metabolism of, in 
tissues (MrrcuHE.t), A., i, 105. 
ay-Amino-alcohols (FOURNEAU 
RaMART-Luvcas), A., i, 435. 
condensation of 
nitromalonaldehyde with (HaLE and 
Honan), A., i, 469. 


SKELTON, and 


and 


INDEX OF 


Ammonia, formation of, by the electric 
discharge (BRINER and BAEkFuss), 
A., ii, 148, 338. 

formation of, at high temperatures 
(Bringer), A., ii, 190. 

preparation of, from ‘‘nitrolime’ 
(GRAHMANN), A., ii, 105. 

synthesis of (HAMPEL and STEINAU), 
A., ii, 62. 

synthesis of, at high temperatures 
(MaxTEp), T., 113. 

spectrum of, and its presence in the 
solar spectrum (Fow Ler and 
Grecory), A., ii, 253. 

catalytic oxidation of (Pascat and 
DECARRIERE), A., ii, 463. 

effect of phosphine and hydrogen 
sulphide on the catalytic oxidation 
of, to nitric acid (TAYLOR and 
Carrs), A., ii, 106. 

mechanism of the oxidation of (LIL- 
JENROTH), A., ii, 23. 

combustion of, in a deficiency of 
oxygen (Rascuie), A., ii, 148. 

chemical analogy between water and 
(CIAMICIAN), A., i, 68. 

apparatus for estimation of (VIGREUX), 
A., ii, 166. 

scrubber for estimation of, by distilla- 
tion (DAavisson), A., ii, 296. 

estimation of, as ammonium chloride 
(AuGcER), A., ii, 117; (VILLIERS), 
A., ii, 350. 

albuminoid, estimation of (CoorEr 
and Hewanrp), A., ii, 296. 

estimation of,in blood (MorGULIS and 
JauR), A., ii, 371; (Foun), A., ii, 
475. 

estimation of, in blood and tissues 
(GApD-ANDERSEN), A., i, 561. 

Ammonium bases, quaternary, prepara- 

tion of xanthates of (FERRER), A., i, 

258. 

Ammonium salts, action of, on plants 

(S6DERBAUM), A., i, 60 
quaternary abnormal (WEDEKIND and 
Goost), A., i, 286. 
conversion of, into tertiary amines 
(VoRLANDER and SPRECKELS), 
A., i, 262. 

Ammonium carbonate, preparation of 
carbamide from (FIcHTER, STEIGER, 
and Sraniscn), A., i, 69. 

chloride solutions, emulsification of, 
by means of lampblack (Moore), 
A., ii, 324. 

iridichloride, platinibromide, and 
platinichloride, solubilities of 
ace and Kern), A., ii, 
0 


’ 


iodide, preparation of (Rurr), A., ii, 
283. 


 isoAmylheptylamine, 
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Ammonium nitrate, freezing point and 
transition-temperatures of (EARLY 
and Lowry), T., 1387. 
vapour pressure and heat of solution 
of solutions of (PRIpEAUX and 
CaveEn), A., ii, 447. 
magnesium phosphate, properties of 
(KARAOGLANOV and Dimitrov), A., 
ii, 64. 
silicate (ScHWARz), A., ii, 283. 
sulphate, manurial experiments with 
(GorskK1), A., i, 616. 
Amyl alcohol, use of, as a membrane 
(Donnan and GARNER), T., 1813. 
l-Amyl alcohol, preparation of, from 
r-valeraldehyde (NEUBERG and Rinc- 
ER), A., i, 56. 
tert.-Amyl alcohol, preparation of 
(Apams, Kamm, and MaArvet), A., i, 
61. 
isoAmylaminosulphonic acid, and its 
potassium salt (TRAUBE and BREH- 
MER), A., i, 434. 
Amylase, stability of, in saliva (MyErs 
and Scorrt), A., i, 54. 
influence of hydrogen-ion concentra- 
tion on the activity of (SHERMAN, 
Tuomas, and BaLpwrn), A., i, 181. 
Amylene, preparation of (ADAMs, Kamm, 
and MARVEL), A., i, 61. 
Amylene hydrate, bromo-, bromoiso- 
valeric ester, (RATH), A., i, 148. 
and its hydro- 
chloride, (Ogata), A., i, 480. 
isoAmylisohexylamine, and its salts 
(OcaTA), A., i, 479. 
isoAmyférea, nitroso- (WERNER), T., 
1101. 
Anesthetic action and isomerism (Mor- 
GENROTH), A.,, i, 300. 
Analysis, use of electrical conductivity 
in (Ko.THOFF), A., ii, 74. 
anti-reflux device for use in evolution 
methods of (Robinson), A., ii, 471. 
use of approximated atomic weights in 
(Scuoort), A., ii, 72. 
use of membrane filters in (ZsIGMONDY 
and JANDER), A., ii, 520. 
use of filter-paper pulp in (HackL) 
A., ii, 166. 
approximation in calculation of the 
results of (PANEBIANCO), A., ii, 
115. 
chemical, by means of X-rays (HULL), 
A., ii, 470. 
electrochemical, apparatus for (KING), 
A., ii, 347. 
electrolytic, use of amalgamated copper 
cathodes in (ALEMANY Y SELFA), 
A., ii, 519. 
gold and copper electrode for (Nico- 
LARDOT and Bouper), A., ii, 166. 
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Analysis, electrolytic, without platinum 
electrodes (LASALA), A., ii, 239. 
electro-volumetric, effect of dilution 

in (FREAK), T., 55. 
kinetic. See Kinetic. 
microchemical, of metallic ions (StTRE- 
BINGER), A., ii, 34. 
microelementary (DIEPOLDER ; ALM- 
STROM). 
apparatus for (MULLER and WILLEN- 
BERG), A., ii, 297. 
qualitative, ring formation in (Reiss 
and DigssELHorsT), A., ii, 166. 
of acids of Group I (CurTMAN and 
Harr), A., ii, 425. 
of metals of the ammonium sulphide 
group (TREADWELL), A., ii, 35. 
quantitative, use of freezing-point 
determinations in (Fawstrr), T., 
801. 
volumetric, use of the potentiometer 
to determine the end-point in 
(Ko.ruorr), A., ii, 196. 
prevention of over-titration 
(Hack), A., ii, 370. 
calculation of error in (ZOTIER), A., 
ii, 347. 
Anhaline (SpATH), A., i, 548. 
Anhydrides, acid, aliphatic, hydration of 
(VERKADE), A., i, 4. 
organic, preparation of (DURRANS 
and BoakE, Roserts & Co.), A., 
i, 521. 
Saar, salts of (PERKIN), 
780 


y-Anhydrodihydrocryptopine, and its 
salts, (PERKIN), T., 769. ad 

Anhydrotetrahydromethylcryptopine 
(Perkin), T., 752. 

Aniline, p-iodo-, acetylation of (Mon- 
TAGNE), A., i, 12. 

Aniline colouring matters, production 
of aldehydes from (OstExHOUT), A., i, 
595. 

Aniline-p-sulphonic acid (swlphanilic 
acid) stannichloride (Druce), A., i, 
486. 

chloroacetyl derivative, sodium salt 
(JACOBS, HEIDELBERGER, and Ro-F), 
A., i, 265. 

Anilinesulphonic acids, iodo- (Boy), 
T., 1505. 

2-Anilino-p-benzoquinone, 2-amino-, 
acetyl derivative and 2-p-chloro- 
(H. and W. Supa), A., i, 80. 

nitro-derivatives of (MEYER 
Surpa), A., i, 82. 

§- Anilino-p-benzoquinone-p’-sulphonic 
acid, 2:6-dichloro-, barium salts (H. 
and W. Surpa), A., i, 80. 

Anilinoglyoxaline, 2-5’-bromo-2’-amino- 
(FaRGHER and PymAn), T., 246. 

9 


in 


and | 
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$-Anilinoindophenol (HELLER), A., i, 
543 


5-Anilino-2-methylanilino-p-benzoquin. 
one, and bromo-, chloro-, and hydr- 
oxy- (H. and W. Summa), A., i, 
81. 

5-Anilino-2-a-naphthylamino-p-benzo- 
quinone (H. and W. Svurpa), A., i, 
80 


ay Ws is nee (H. and W. Svurpa), 
me 
p-Anilinotetraphenylmethane, and its 
tribromo- derivative (WIELAND, Dot- 
cow, and ALberr), A., i, 324. 
Animals, formation of thiocyanic acid 
in (Dezani), A., i, 138, 423. 
Animal tissues, intracellular acidities in 
(Crozirr), A., i, 55. 
influence of protein feeding on the 
concentration and metabolism of 
amino-acids in (MITCHELL), A 
105. 
estimation of gold in (CADWELI and 
LEAVELL), A., ii, 121. 
estimation of quinine in (RAMsDEN, 
LIPKIN, and WuITLEy), A., i, 106. 
Anisidine, 4:6-dichloro-, and its acetyl 
derivative (JAcons, HEIDELBERGER, 
and Ror), A., i, 264. 
3-nitro- (HEIDELBERGER and Jacoss), 
A., i, 589. 
2-0-Anisidino-p-benzoquinone (H. and 
W. Suipa), A., i, 80. 
a eames (SKrAup), A., i, 
9. 
Anisylidenepyruvic acid, and its deriva- 
tives (CrusA), A., i, 403. 
Annual General Meeting, T., 384. 
Anodes, silver, oxidation products on 
(JtRsA), A., ii, 264. 
Anodic polarisation (Smits), A., ii, 491. 
Anorthite from Japan (K6zv), A.,, ii, 
111. 
Anthocyanins (K. and Y. Snrpara, and 
Kasiwacl), A., i, 166. 
formation and metabolism of, in 
plants (Noack), A., i, 372. 
Anthracene, separation, solability and 
purification of, from carbazole and 
phenanthrene (CLARK), A., i, 200. 
Anthracene-9-carboxylonitrile (KARRER 
and ZELLER), A., i, 591. 
Anthranilic acid, stanni- and stanno- 
chlorides (Druce), A., i, 485. 
ethyl ester, chloro- and iodo-acetyl 
derivatives(JAcoBs, HEIDELBERGER, 
and RotF), A., i, 265. 
tetra-acetylglucose derivative (Kar- 
REk, NAGELI, and WEIDMANN), 
A., i, 340. 


" 1, 


| Anthraquinone, chloronitro-derivatives 


(ULLMANN and Kerrisz), A., i, 334. 
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Anthraquinones, hydroxy-, constitution 
of, and their salts (ScHoLL and 
ZINKE), A., i, 25; (BAUDISCcH), 
A., i, 211. 

and hydroxyamino-, constitution of, 
and their salts (ScHOLL), 
332. 

Anthraquinone-2:1-fiuorenone ~~ 
SCHMIDT and HERZENBERG), A., i, 
26. 

Anthraquinone-l-sulphonic acid, and 
amino-, and nitro-, and their deriva- 
tives (ULLMANN and Kerrész), A., i, 
333. 

Anthraquinone-1-sulphonmethylanilide 
(ULLMANN and KErTEsz), A., i, 333. 

B-Anthrimides, preparation of (Farp- 
WERKE VORM. MEISTER, Luctus, & 
Briinine), A., i, 125. 

Anthrone derivatives (Weitz), A., i, 
291. 

Anthrones, chloro- (EcKERT and TomMa- 
SCHEK), A., i, 164. 

8-Anthronyl-8-phenylpropionic acid 
(MeERWEIN and KINZ), A., i, 25. 

8-Anthronyl-8-phenylisosuccinic acid, 
methyl ester (MEERWEIN and Kinz), 
A., i, 26. 

Antibolin from yeast (VAHLEN), A., i, 
613. 

Antimony :— 

Antimonic acids, and their 
(JANDER), A., ii, 29. 

Antimony estimation and separation :— 

estimation of, in small quantities 
(BEAM and Freak), A., li, 352. 

separation of, from arsenic and tin 
(HARTMANN), A., ii, 430. 

Antipyretics, electric charge produced 
by spraying (ZWAARDEMAKER and 
ZEEHUISEN), A., ii, 92. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone), binary equilibria of, 
with phenols and their derivatives 
(KreMANN and Haas), A., ii, 456. 

condensation of, with formaldehyde 
and amines (MANNICH and 
KaTHER), A., i, 357. 

iodo-, reaction of, with potassium 
iodide and hydrochloric acid (Bou- 
GAULT), A., 1, 498. 

a pe Ye ay g (Mayn- 
Nicu and KATHER), A., i, 358. 

Antipyrinomethyldimethylamines (Man- 
NIcH and KATHER), A., i, 357. 

Antipyrinomethylmethylaniline (Man- 
NICH and KATHER), A., i, 358. 

ar ge a eee (MANNICH 
and KaTruer), A., i, 358. 

Antipyrinomethyltetrahydroquinoline 
— and KaArTHER), A., i, 

58. 


A,, i, 


salts 
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Apparatus, temperature for the 
standardisation of (Buiock), A., ii, 
421. 

§-d-Arabinose, crystallography and 
optical properties of (WHERRY), 
A., i, 65. 

Arachin, hydrolysis of (JoHNs and 
JONES), A., i, 102. 

Arachis hypogea a, proteins of 
(JoHNS and Jongs), A., i, 102. 

Argon, effect of an electric field on the 
spectrum of (TAKAMINE and Ko- 
KuBU), A., ii, 378. 

specific heat of (Hrusk), A., ii, 

388. 
oe of, in liquids (v. ANTRO- 
poFF), A., ii, 511. 

Aristols, preparation of (Motes and 
Marquina), A., i, 270. 

Aromatic compounds, synthesis of, from 
aliphatic compounds (KoMNINOs), 
A., i, 6. 

substitution in (Prins), A., i, 71. 

effect of, on blood-vessels (KONDO), 

A., i, 423. 
preparation of N-alkyl derivatives of 
eee and LEVINSTEIN, L7D.), 
«» i, 527. 
pial acid. 
acid, p-amino-. 

Arsenic, storage and excretion of, after 
administration of salvarsan (BERG- 
MANN), A., i, 55. 

Arsenic compounds, action of, on gastric 
juice (LEICHTENTRITT), A., i, 300. 

Arsenic trichloride, reaction between 
stannous chloride and (DURRANT), 
Teq. 304. 

trioxide, action Page _iodine 
(Ko.rHorr), A., ii, 522. 

use of, as a conteek in iodometry 
(CHaprN), A + ii, 196. 

Arsenious acid, adsorption of, by 
ferric hydroxide (BoswELL and 
Dickson), A., ii, 49. 

electrolytic reduction of (RAMBERG), 
A,, ii, 387. 

compounds of, with metallic iodides 
(WEINLAND and Grunt), A., ii, 
411. 

detection of, microchemically 
(Wasicky and MayRrHoFrER), 
A., ii, 296. 

Arsenic acid, electrolytic reduction of 

(RaMBERG), A., ii, 387. 
estimation of (WINKLER), 
243, 
estimation of, iodometrically (Ko.- 
THOFF), A., ii, 427. 

Arsenic sulphide, coagulation of (KRuYT 
and VAN DER SPEK), A., ii, 318, 
498, 


See Phenylarsinic 


with 


A., ii, 
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Arsenic organic compounds (JaAcoss, 
HEIDELBERGER, and Rotr), A., i, 
50; (Jacoss, Brown, Hegtpet- 
BERGER, and Pearce), A., i, 
231. 

Arsenic acid, ae salt (Grirre- 
FIEN), A., i, 549. 
compounds of catechol and (WEIN- 
LAND and SNELEE), | oe wo 
442. 

Arsenic estimation ana separation :— 

estimation of (WappELL), A.,_ ii, 
§22. 

estimation of minute quantities of 
(BILLETER), A., ii, 32, 

estimation of, as ammonium mag- 
nesium arsenate (BAILLY), A., ii, 
426. 

estimation of, in cacodyl compounds 
(MAILLARD), A., ii, 243. 

estimation of, in ferromolybdenum 
(BINDER), A., ii, 117. 

estimation of, in glass (ALLEN and 
Z1gs), A., ii, 199. 

estimation of, in substituted phenyl- 
arsinic acids (FARGHER), T., 982. 

separation of, from antimony and tin 
(HARTMANN), A., ii, 430. 

separation of germanium and (Brown- 
1NG and Scott), A., ii, 36. 

Arsenobehenolic acid, chloro-, yohim- 
bine salt (GnriTrerien), A., i, 
549. 

Arsenobenzene, diaminodihydroxy-, 
dihydrochloride. See Salvarsan. 

5:5’-Arseno-1:3:1':3’-benzodiazole, and 
its dihydrochloride (Baxter and 
FarGueEr), T., 1376. 

Arsenophenylglycine, 
(OErcHs.tn), A., i, 505 

Arsenotungstic acid, reactions of, with 
phenolic amines (GUGLIALMELLI), A., 
ii, 87. 

Arsenotungstomolybdic acid, reactions 
of, with fay amines (GUGLIAL- 
MELLI), A., ii, 87 

Arsphenamine. See Salvarsan. 

Arthritose, a difficultly reducing sugar 
in urine (Brre), A., i, 472. 

Arundo donax, siliceous bodies in leaves 
of (Motiscn), A., i, 242. 

lazoglyoxalines (FARGHER and 
YMAN), T., 217. 

Arylhydrazidine carboxylic esters, 
syntheses and reactions of (BitLow 
and ENGLER), A., i, 287. 

Arylhydroxylamines conversion of, into 
a oa? (Kaus and Baupisca), 

+e 
of ey manufacture of 
— ay, and Britisu Dyess, 


derivatives of 


Lrtp.), A., i, 600. 
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Asbestos mine, Pelham, minerals from 
the (SHANNON), A., ii, 238, 

Aspergillus fumaricus, fermentation of 
sugar by (WEHMER), A., i, 58. 

Aspergillus reg respiration of (GusTAF- 
son), A., i, 611. 

peer of citric acid by (MoL- 
LIARD), A , i, 189. 

formation of ‘diastase by (WENT), A., 
i, 189. 

formation of soluble starch by, in 
relation _ nitrogen metabolism 
(Boas), A., i, 508. 

isoAspidinol (Karrer), A., i, 593. 

Aspidium filix mas (male fern), active 
principles of (KarReR), A., i, 592. 

Assimilation, mechanism of (Schaum), 
Ae, i; 332. 

Asymmetry, molecular and physical, 
relation between (JAEGER), A., i, 5; 
(JAEGER and THomas), A., i, 5, 8, 
252. 

Atmospheric air, specific heat of (ScHEEL 

and HeEvuse), A., ii, 494. 

rates of solution of oxygen and nitro- 
gen of, in water (ADENEY and 
Becker), A., ii, 104, 510, 

propagation of flame in mixtures 
of acetylene and (Mason and 
WHEELER), T., 578. 

ignition of mixtures of ethane and 
(WHEELER), T., 81. 

ignition of mixtures of, with alcohol 
and ether, and with acetone (WHITE 
and Price), T., 1462. 

detection of carbon monoxide in 
(Descrez and Lapat), A., ii, 
476. 

apparatus for estimation of oxygen in 
(Aston), T., 472. 

estimation of acetone, alcohol and 
benzene in (ELLiorr and DALToN), 
A., ii, 251. 

estimation of carbonyl chloride in 
(Kuinc and Scumutz), A., ii, 
244, 

Atom, Bohr’s model of the (Born and 
LANpDs), A., ii, 188, 453; (Born), 
A., ii, 188; (VeearpD), A., ii, 
453. 

Atoms, structure of (LAcoMBLE), A., i, 
377; (Szarvassi, Dersyr, and 
ScuErrErR), A., ii, 20; (KouHL- 
WEILER), A., ii, 21; (KossEL), 
A., ii, 405. 

structure and orientation of (MERTON), 
A., ii, 453. 

chemical structure of (WenzeE1), A., 
ii, 145, 

electronic structure of (LANGMUIR), 
A., ii, 328; (Enrenrest), A., ii, 
405. 


At 
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Atoms, structure of, and the theory of 
spectra (VEGARD), A., ii, 129, 207; 
(DESLANDRES), A., ii, 206, 441, 
486; (FraANcK and Hervz), A., ii, 
206. 

structure and stability of (Jackson), 
A., ii, 405, 
structure of, in organic compounds 
(BucHNER), A., i, 245. 
light, collision of a-particles with 
(RUTHERFORD), A., ii, 256, 258, 
259, 260. 
Atomic ether, theory of the (ZEHNDER), 
A., ii, 278 
Atomic theory (LorENz), A., ii, 212, 
264. 


Atomic numbers, law of (Monr), A., ii, 
363. 
Atomic structure and emission spectra 
(Nicuotson), T., 855. 
and the quantum theory (JEANs), T., 


Atomic weight of bromine and silver 
(GuyYE), A., ii, 333. 
of lead from samarskite (Davis), A., 
ii, 107. 
of lead from  thorianite 
SCHMID), A., ii, 285, 465. 
of lead from uranium minerals (BULL), 
A., ii, 513. 
of scandium (Hénicscumip), A., ii, 
285. 
of yttrium (Kremers and Hopkins), 
A., ii, 466. 
Atomic weights, report of the Inter- 
national Committee on, T., 879. 
table of, T., 885. 
in 1917 (Moss), A., ii, 57. 
determination of (VAN Laar), A., ii, 
461. 
relation between Rintgen-ray spectra 
and (KircuHorF), A., ii, 312. 
possible whole number (v. Misgs), 
A., ii, 20. 
divergence of, from whole numbers 
(STERN and Voter), A., ii, 392. 
—— approximated (ScHoort), A., 
ii, 72 
of the elements (ScuMiz), A., ii, 460. 
= development of (Giva), A., ii, 
Atrolactinic acid, preparation of 
(McKenziz and Woop), T., 833. 
Atropic acid, preparation of (McKENZIE 
_ and Woop), T., 834. 
isoAtropic acids, constitution of, and 
a ethyl esters (Smirn), A., i, 


(HONIG- 


Avogadro's law, calculation of diver- 
gencies from (Guyer), A., ii, 318. 

Azobenzene, p-amino-, estimation of 
(NEITZEL), A., ii, 436. 
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Azo-colouring matters (MorcaN and 
Evens), T., 1138; (Morcan and 
Evans), T., 1148. 

preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 
358. 
absorption and _ constitution of 
(Hanrzscn), A., ii, 255. 
Azofication (GREAvrs), A., i, 108. 
Azoimide (hydrazoic acid; nitrogen 
hydride), formation of, by oxidation 
of hydrazine (ANGEL), A., ii, 149. 
Azo-4-nitro-8-naphthols (Morcan and 
Evens), T., 1135. 

Azotobacter, effect of carbon disulphide 
and toluene on (Garnry), A., i, 
189. 

fixation of nitrogen by (GREAVES), 
A., i, 108. 
p-Azoxyanisole, liquid crystals of (MOLL 
and OrnsTery), A., ii, 101. 
Azoxytoluene, dinitro- (MEISENHEIMER 
and Hessz), A., i, 390. 


Bacillus acetoethylicum, biochemistry of 
(Norruror, AsHE and Senior), A,, i, 
507. 

Bacillus amaracrylus, dehydration of 
glycerol by (VoIsENET), A., i, 55. 

Bacillus coli communis, production of 

histamine from histidine by (KoEss- 
LER and Hanke), A., i, 611. 

effect of acids on the growth of 
(WverTs), A., i, 188. 

influence of acids, alkalis, and sugars 
on growth of (Wyvern), A., i, 
366. 

metabolic processes with (VERzAR), 
A., i, 55 

Bacillus proteus, preparation of catalase 
from (JAcoBy), A., i, 503. 

Bacillus subtilis, respiration of (BRooKs), 


A., i, 611. 

Bacteria, electrical conductivity . of 
emulsions of (SHEARER), A., i, 
367. 

fermentation by (NEUBERG and 


Norp), A., i, 612. 
effect of acids and alcohols on the 
growth of (Bokorny), A., i, 108. 
oxidation of lactic acid by (Maz&), 
A,, i, 467. 
nitrifying, action of metallic salts on 
(MonTANAar}), A., i, 139. 
nitrogen-fixing, effect of carbon di- 
sulphide on (GarneEy), A., i, 189. 
Balance, trustworthiness of, over long 
periods of time (DEan), T., 826. 


ii. 620 INDEX OF 


Ballo-electricity (CHRISTIANSEN), A., 
ii, 385, 386. 

Balsams, alcoholysis of (FouRNEAU and 
Crespo), A., i, 448 

Barium, absorption spectra and ioni- 
sation potentials of (McLENNAN and 
Youne), A., ii, 127. 

Barium peroxide, decomposition of, by 

heat (HEDVALL), A., ii, 26. 
sulphate, adsorption of anions by 
(WEISER and SHERRICK), A., ii, 
269. 
precipitation and filtration of, in 
water analysis (FROBOESE), A., 
ii, 370. 

Barium estimation :— 

estimation of, volumetrically (STEEL), 
A,, ii, 80. 

Barometric height, effect of variation 
in, on fermentation and other bio- 
logical processes (RipPEL), A., i, 368. 

Barytes, from Madoc, Ontario (WALK- 
ER), A., ii, 368. 

Base, C,H,,ON., from reduction of 
5-benzeneazo-4-methylglyoxaline 
(FarcHER and Pymay), T., 253. 

C,)H,,ON;, from reduction of 5-benz- 
eneazo-4-methylglyoxaline (Fare- 
HER and PymAn), T., 255. 

C,;H,,N,Br, and its derivatives, from 
reduction of 2-phenyl-4-p-bromo- 
benzeneazoglyoxaline (FARGHER 
and Pyman), T., 257. 

Bases, organic, platinihaloids of (WEIN- 

HAGEN), A., i, 474. 

precipitation of, by molybdic and 
tungstic salts (GUGLIALMELLI), 
A., ii, 305. 

weak, effect of neutral salts on the 
dissociation of (McBarn and Kaw), 
T., 1332. 

Basil Valentine, ‘‘the mythical” (Hom- 
MEL), A., ii, 224. 

Bassia latifolia and longifolia, fat from 
the seeds of (WINTERSTEIN), A., i, 426. 

Beeswax. See under Wax. 

Beetroot, new indicator from (CHAU- 
VIERRE), A., ii, 196. 

Benzaldehyde, preparation of (Dow 
CHEMICAL ComPANy), A., i, 209. 

Benzaldehyde, 2:5-dichloro-, and m- 
nitro-, 3-chloro-p-tolylhydrazones of 
(BULow and ENGLER), A., i, 287. 

Benzaldehydehydrazone, constitution of 
(SurEDA y BLANEs), A., i, 78. 

Benzaldoxime, oxidation of (BouGAULT 
and Rosrn), A., i, 489. 

peroxide, reactions of (Rosin), A., i, 
592. 

4:5-Benzcoumarin-3:6-quinone, and 1- 
bromo- (ScHoLL and ZINKE), A., i, 
407. 
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mesoBenzdianthrone, dibromo- and di- 
chloro-derivatives (ECKERT and To- 
MASCHER), A., i, 164. 

Benzdimethylamide, 5-nitro 2-amino- 
(FARBENFABRIKEN VORM. F, Bayer 
& Co.), A., i, 358. 

Benzene, structure of (PAuLy), A., i, 

120; (v. WEINBERG), A., i, 314 
and its homologues, constitution and 
physical properties of (v. AUWERs), 
A., i, 578. 
specific heat of (Désarprn), A., ii, 
95. 


surface tension of (HARKINS and 
Brown), A., ii, 221. 

— pressure of (D&sARDIN), A., ii, 
317. 

vapour pressure of mixtures of toluene 
and (SCHULZE), A., ii, 390. 

picrate, influence of substituents on 
the colour of (FRANZEN), A., ii, 4. 

commercial, analysis of (Jonxs), A., ii, 


analysis of mixtures of, and its chloro- 
derivatives (FRANKLAND, CARTER, 
and WessTEr), A., ii, 253; (Cop- 
PIN and Hout), A., ii, 354, 

estimation of, in atmospheric air (EL- 
LiotT and Daron), A., ii, 251. 

estimation of, in ethyl alcohol (Bas- 
INGTON and TINGLE), A., ii, 353. 

Benzene, chloro-derivatives, action of 

sodium methoxide on (DE LANGE), 
A., i, 122. 

1:4-dichloro-2:5-dinitro- (Nason), A., 
i, 19. 

dihalogen derivatives, physical con- 
stants of (NarbButtT), A., i, 314; 
ii, 215, 216, 217. 

hydroxy- and nitro-derivatives, binary 
solution equilibria of (KREMANN 
and GrassErR), A., ii, 455, 456; 
(KREMANN and Csanyt), A.,, ii, 456 ; 
(KREMANN and Haas), A., ii, 456, 
457; (KREMANN and WLk), A.,, ii, 
457, 458. 

mono- and di-nitro-, freezing-point 
curves of mixtures of (LEHMSTEDT), 
A., i, 389. 

dinitro-derivatives, equilibrium of 
phenylenediamines with (KREMANN 
and STROHSCHNEIDER), A., ii, 54. 

Benzene ring, asymmetric substitution 

in the (Gove and Torre), T., 
1155. 

orientation in the (VoRLANDER), A., i, 
319 ; 


addition in the 1:6-position in the 
(Davis), A., i, 530. 
6p Rennes Castine 
—— (H. and W. Svipa), 
mp On 
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§-Benzeneazocupreine, and its sulphonic 
acid derivative (GrrmsaA and HaAt- 
BERKANN), A., i, 342. 

4-Benzeneazo-2:6-dimethyl-a-naphthol 
(WEISSGERBER and KruseEr),A.,i,317. 

2-Benzeneazoglyoxaline, and 2- and 4- 
p-bromo- (FARGHER and PyMAy), T., 
236. 

2- and 5-Benzeneazo-4-methylglyoxaline 
(FARGHER and PyMAN), T., 249. 

4-Benzeneazo-2-methylglyoxaline, and 
4-p-bromo- (FARGHER and PyMAN), 
T., 256. 

Benzeneazomethyltetrahydroharmine- 
sulphonic acid (PERKIN and Kosin- 
son), T., 965. 

Benzeneazo-S8-naphthylamine, mono- and 
tri-chloro-, and their derivatives 
(Norman), T., 675. 

Benzeneazo-8-naphthylmethylamine and 
p-nitro- (Morcan and Evans), T., 
1142. 

Benzene-1-azo-4-nitro-S8-naphthol,and p- 
nitro- (MoRGAN and Evens), T., 1134. 

p-Benzeneazophenylaminocamphor 
(Forster and SPINNER), T., 894. 

p-Benzeneazophenyliminocamphor, an 
its optical activity (Sincn and 
MazuMmpER), T., 574. 

Benzeneazotetrahydroharmine, p-nitro- 
(PERKIN and Rosrnson), T., 963. 

Benzeneazotetrahydroharminesulphonic 
acid (PERKIN and Rosinson), T., 964. 

Benzene-1:3-disulphonic acid, 4- and 
5-chloro-, and their salts and deriva- 
tives (OLIVIER), A., i, 11. 

Benzenesulphonylaminobutyric acid 
(Tuomas and Scuortre), A., i, 301. 

Benzenesulphonylmethylaminobutyric 
acid (THomAS and ScuorTTe), A., 1,301. 

e-Benzenesulphonyl-e-methylamino- 
hexoic acid (THomAs and ScuortTe), 
A., i, 301. 

Benzethylanilide, 5-nitro-2-amino- 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 358. 

Benzethyl-o-toluidide, 5-nitro-2-amino- 
(FARBENFABRIKEN VORM. F’. BAYER & 
Co.), A., i, 358. 

Benzidine stannichloride 
A., i, 416. 

Benzidine-sulphone colouring matters 
(Ryan, ALcar, and OConNELL), 
A., i, 45. 

Benziminazole, salts of (SkRAUP), A., i, 
599. 

Benzmethylanilide, 5-nitro-2-amino- 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 358. 

0-Benzobetaine, preparation of, and its 
hydrochloride (VoORLANDER and 


(BARNEs), 


JANECKE), A., i, 263. 
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1:3-Benzodiazolearsinic acids (BAXTER 
and Farcuer), T., 1372. 

Benzoic acid, disinfectant action of 
(KAUFMANN), A., i, 424. 

Benzoic acid, strontium salt (CANALS 

and Serre), A., i, 14. 
basic zirconyl salts (VENABLE and 
Buaytock), A., i, 1 

Benzoic acid, phenyl ester, crystallo- 
graphy of (Srura), A., i, 591. 

Benzoic acid, o-,m-, and p-amino-, stanni- 

and stanno-chlorides (Druck), A., i, 
485. 

o-amino-, y-bromo-, and -nitro-, 
phenacy] esters (RATHER and REID), 
A., i, 158. 

p-amino-, and p-nitro-, esters of 
— and MELANDER), A., i, 
485. 

p-hydroxy-, excretion of, in the 
animal organism (SHERWIN), A., i, 
104. 

p-nitro-, B-bromoethyl ester, prepara- 
tion of (Aspotr LABorAvrorixs), * 
A., i, 206. 

Benzol, analysis of commercial (JoNEs), 
A., ii, 82. 

w-Benzo-1:8-isonaphthoxazone (Dry and 
GoswamMl), T., 540. 

Benzo-8-naphthylmethylamide (Morcan 
and Evans), T., 1144. 

Benzo-2:5-naphthyridine. See 2:5- 
Naphthadiazine. 

Benzo-7-phenanthrolinedicarboxylic 
acid, and its derivatives (BaczyXskI 
and v. NIEMENTOWSK]), A., i, 353. 

Benzophenone, equilibrium of, with 
amines, and with phenols (KREMANN 
and ZECHNER), A., ii, 142; (Kre- 
MANN and SCHADINGER), A., ii, 143. 

Benzophenone, thio- (VORLANDER and 
MitraG), A., i, 271. 

Benzopiperidide, 5-nitro-2-amino- (F ar- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 358. 

Benzotrichloride, nitration of (SpREcK- 
ELS), A., i, 263. 

Benzoyl bromide and chloride, action of 
aldehydes with (ApAms and VoLL- 
WEILER), A., i, 20. 

Benzoylacetic acids, ethyl ester, semi- 
carbazone (MicHAEL), A., i, 255. 

1-Benzoylacetyl-1:2:2:3-tetramethyl- 
cyclopentane, and its derivatives 
(Rurpz and Kuoprensure), A., i, 
540. 

Benzoylacrylic acid, methyl ester 
(KoHLER and ENGELBRECcHT), A., i, 
330. 

2-Benzoylanthraquinone, l-amino-, and 
l-chloro- (ScHAARSCHMIDT and 
HERZENBERG), A., i, 26. 
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1-Benzoyleoumarone, 2’:1’-dihydroxy- 
(TamBor and GuBLEr), A., i, 216. 

Benzoylcyanoacetic acid, o-nitro-, ethyl 
ester (GABRIEL), A., i, 39. 

1-Benzoyl]-1:2-dihydro-3:2’-diquinolyl, 
2-cyano- (v. IHNATOWICZ and vV. 
NIEMENTOwWsKI), A., i, 223. 

-Benzoyl-ad-diphenyl-A+y-butadiene, a- 
chloro- (KoHLER and Jongs), A., i, 
534. 

-Benzoyl-a3-diphenyl-A«-butene, a5-di- 
chloro- (KOHLER and JoNEs), A:, i, 
534. 

Benzoyldiphenylfurans, and their oximes, 
and bromo- (KoHLER and JONEs), 
A., i, 534. 

Benzoylenenaphthiminazole (Lizs), A., 
i, 175. 

8-Benzoylethylaminoacraldehyde, 
a-nitro- (HALE and Brirron), A., i, 
405. . 

a-Benzoylethylamino-y-benzoylethyl- 
iminopropylene, a-nitro- (HALE and 

* Bruirron), A., i, 405. 

1-Benzoy1-8-glucose, 1-p-hydroxy- 
(FiscHER and Berremann), A., i, 
279. 

N-Benzoylhomocincholeupone, ethyl 
ester (RABE and KINDLER), A., i, 34. 

Benzoylmethanedisulphonic acid, esters 
of (SCHROETER), A., i, 520. 

4-Benzoyl-2-methyleoumarone. See 2- 
Methyldepsenone. 

Benzoyloxyacetoxybenzoic acids (BErRG- 
MANN and DanescHAT), A., i, 274. 

Benzoyloxybenzoic acids, hydroxy- 
(BERGMANN and Danescuat), A., i, 
274. 

3-Benzoyloxy-1:3-dihydroindole-1-8- 
naphthylhydrazone hydrate, 2-thiol- 
(ALBerT and Harvrzie), A., i, 350. 

Benzoyloxymethoxy benzoic acids,methy] 


esters (BERGMANN and DANGSCHAT), 


A., i, 274. 

2-Benzoyloxy-4- and -5-methylearbon- 
atobenzoic acids (BERGMANN and 
Danescnat), A., i, 274. 

Benzoyloxymethylfurfuraldehyde, de- 
rivatives of (MrppENDORP), A., i, 180. 

3-Benzoyloxyoxindolephenylhydrazone, 
2-thiol-, hydrate of (ALBERT), A., 
i, 99. 

1-Benzoylceyclopentadiene, 3-nitro-5- 
amino- (HALE and Britton), A., i, 
406. 

y-Benzoyl-8-phenylbutyric acid, y-p- 
bromo-, and y-bromo-y-p-bromo-, and 
theirderivatives( KoHLER and STEELE), 
A., i, 531. 

-Benzoy1-8-phenyl-aa-dimethylbutyric 
acid, preparation of, and its derivatives 
(KouLer and GILMAN), A., i, 326, 
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-Benzoy1-8-phenyl-ca-dimethylerotono- 
lactone (KOHLER and GILMAN), A.,, i, 
327. 

N-Benzoylphenylhydroxylamine O- 
methy] ether (BAMBERGER, BLASKOPF, 
and LANDAv), A., i, 397. 

-Benzoyl-8-phenyl-y-methylbutyro- 
lactone, and its methyl! ester (KoHLER 
and Davis), A., i, 404. 

3-Benzoy1-2-phenyl-3-methylcyclopro- 
panedicarboxylic acid, and its de- 
rivatives (KoHLER and Davis), A., i, 
404. 

1-Benzoy1-2-phenyleyc/opropane, 3-nitro- 
(KoHLER and ENGELBRECHT), A., i, 
582. 

3-Benzoyl-2-phenyleyc/opropane-1-carb- 
oxylic acid, and its isomeride and 
ethyl esters (KoHLER and Sree.e), 
A., i, 532. 

-Benzoyl-8-phenylpropylmalonic acid, 
and y-bromo-, and their methyl esters 
(Kouter and Davis), A., i, 404. 

5-Benzoyl-4-phenylpyrazole, and its 
3-carboxylic acid, 5-p-bromo-( KOHLER 
and STEELE), A., i, 531. 

5-Benzoy1-4-phenylpyrazoline-3-carb- 
oxylic acid, and 5-p-bromo-,ethy] esters 
(Konuter and Sreexe), A., i, 532, 
558. 

y-Benzoyl-8-phenylvaleric acid, and 
y-bromo-, and their methyl esters 
(Kou.er and Davis), A., i, 404. 

1-Benzoyitetra-acetyl-a-glucose (FIscu- 
ER and BERGMANN), A., i, 279. 

1-Benzoyltetra-acetyl-8-glucose,  1-p- 
hydroxy- (FIscHER and BERGMANN), 
A., i, 279. 

a- and §-4-Benzoyl-1:2:2:6-tetramethyl- 
piperidines, and their salts (HARRIES 
and Zart), A., i, 134. 

y-Benzoyl-ad5-triphenyl-A*-butene, a- 
chloro- (KOHLER and JoNngs), A., i, 
534. 

Benzyl alcohol, estimation of, in presence 
of eugenol and triacetin (PERPEROT), 
A., ii, 250. 

2-Benzylanilino-p-benzoquinone (H. and 
W. Surpa), A., i, 81. 

2-Benzylbenzoxazole (Skraur), A., i, 
599. 

Benzyldi-p-anisylacetaldehyde, and its 
oxime (OREKHOFF and CoA Y Roca), 
A., i, 272. 

Benzyl a§-diphenylethyl ketone, and its 
derivatives (ORKKHOFF and ZIVE), 
A., i, 205. 

Benzyl diphenylmethyl ketone, and its 
derivatives (OREKHOFF), A., i, 205. 
B-Benzyl-8-ethylglutaric acid, aa-di- 
cyano-, w-imide of (Kon and THORPE), 

T., 704. 
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4-Benzyl-4-ethyltrimethylenedicarbon- 
imide, 3:5-dicyano- (GUARESCHI), A., 
i, 95. 

Benzylidene acetate 
benzoate p-nitrobenzoate 
and VOLLWEILER), A., i, 21. 

Benzylideneanthrone oxide (WEITz), A., 
i, 292 

Benzylidenebisphenylcarbamide (HALE 
and Laner), A., i, 225. 

Benzylidenedeoxybenzoin, p-hydroxy- 
(Sines and Mazumper), T., 824. 

Benzylidenediacetophenone, and _ its 
derivatives (KOHLER and JONEs), A., 
i, 533. 

Benzylidenehydrazinophenylacetic acids 
(DARAPSKY), A., i, 602. 

Benzylidenemesityl oxide, o- and p- 
hydroxy- (Guosn), T., 298. 

Benzylidenepyruvic acid, m- and »- 
nitro-, and their derivatives (C1usa), 
A., i, 403. 

Benzylidenerhodanine, p-amino- (AN- 
DREASCH), A., i, 97. 

Benzylidene-o- toluidine 
VOLLWEILER), A., i, 21. 

2-Benzyl-1-methyldihydroquinoline 
(FREUND and Kessier), A., i, 284. 

. B-Benzyl-8-methylglutarie acid, aa’- 
dicyano-, w-imide of (Kon and 
Tuorpe), T., 704. 

1-Benzyl-3-methylnorhydrastinine, and 
its salts (ROSENMUND), A., i, 281. 

4-Benzy1-4-methyltrimethylenedicarb- 
onimide, 3:5-dicyano- (GUARESCHI), 
A., i, 95. 

Benzyl-8-naphthylmethylamine (Mor- 
GAN and Evans), T., 1144. 

Benzyl-8-phenylisopropylamine, and its 
hydrochloride (OGarA), A., i, 479. 

Benzyl isopropyl ketone, preparation of, 
and its semicarbazone (Kon and 
THorPE), T., 703. 

Benzyl triphenylmethyl ketone (Orkt- 
KHOFF and Ztve), A., i, 272. 

Benzylurea, nitroso- (WERNER), T., 
1101. 

iso-W-Berberidene (PERKIN), T., 778. 

Berberine, extraction of, from golden 

seal (ScumipT), A., i, 414. 

estimation of, in Hydrastis canadensis 
(Wasicky and JOAcHIMOW!ITZ2), A., 
i, 564. 

Beryl, extraction of glucinum from 
(Copaux), A., ii, 192. 

Betaine, decomposition of, by bacteria 
of ‘‘guanol” (KocH and OELSNER), 
A., i, 368. 

Betel nut, alkaloids of (FrEUDENBERG), 
A., i, 93. 

Betonicine, and its salts, properties of 
(Goopson and CLEWER), T., 932. 


benzoate and 
(ADAMS 


(ApAMs and 
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Bile, vitamines in (MuCKENFUss), A., 
i, 54. 

Bile acids (Scnznck), A., i, 831; 
(WIELANDand Borrscnh), A.,i, 572; 
(WIELAND and STENDER), A., i, 576. 

constitution of (BorscHE and ROSEN- 
KRANTZ), A., i, 276; (BorscHE), 
A., i, 446. 
analysis of (FostrER and Hooper), 
A., ii, 376. 
Bilirubin, detection of (KLAFTEN), A., 
ii, 308. 
Binary systems, classification of (ScHEF- 
FER), A., ii, 401. 
influence of substitution on equilibrium 
in (KREMANN and AvER), A,, ii, 15 ; 
(KREMANN and STROHSCHNEIDER), 
A.,ii,54 ; (KREMANN and ZECHNER), 
A.,ii,142 ; (KREMANNand ScHADIN- 
GER), A., ii, 275; (KREMANN and 
WLk), A., ii, 275, 457, 458; (KreE- 
MANN and GRassErR), A., ii, 455, 
456 ; (KREMANN and Csany}), A.,, ii, 
456; (KREMANN and Haas), A., 
456, 457. 
Bioluminescence (HARVEY), A., i, 299; 
(Dusots), A., i, 364. 
Bisantipyrinomethylallylamine (MaAn- 
NIcH and KATHER), A., i, 358. 
Bisantipyrinomethylaminoacetic acid, 
ethyl ester (MANNICH and KaTHER), 
A., i, 358. 
Bisantipyrinomethyl-w-aminoacetophen- 
one, and its hydrochloride (MANNICH 
and KATHER),.A., i, 358. 
Bisantipyrinomethylethylamine (MaNn- 
Nich and KaTHER), A., i, 358. 
Bisantipyrinomethylmethylamine(Man- 
NicH and KatTueEr), A., i, 358. 
Bisantipyrinomethylpiperazine (MAwN- 
Nico and KaTueEr), A., i, 358. 
Bisantipyrinomethyl-ac-tetrahydro-8- 
naphthylamine (MANNICH and KaTH- 
ER), A., i, 358. 
Bisbenzeneazo-3:7-dimethyl-a-naphthol 
(WEISSGERBER and KruBeEr),A.,i,316. 
2:5-Bisbenzeneazo-4-methylglyoxaline 
(FARGHER and Pyman), t, 250. 
1:1’-Bis-p-bromophenylhydrazinoindigo- 
tin, and its derivatives (ALBERT), A., 
i, 101. 
Bisdiazoanthraquinoneamide, dichloro- 
(FARBWERKE VORM. MEISTER, Lucius, 
& Brunino), A., i, 125. 
Bisethoxypheny]-p-bromophenyldisil- 
oxane (GRUTTNER and CavER), A., i, 
51. 
Bismuth alloys with tin, molecular heat 
of (Lrv1), A., ii, 389. 
Bismuth hydride (PANETH), A., ii, 30, 
67; (PANETH and WINTERNITZ), A., 
ii, 68. 
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Bismuth organic compounds :— 
ferrocyanide (WERNER), A., i, 313. 
Bismuth and its ores, electroanalysis of | 


(Nakao), A., ii, 431. | 
detection of, microchemically (DENI- | 
Gks), A., ii, 431. | 
1:1’-Bis-8-naphthylhydrazinoindigotin, | 
and its derivatives (ALBERT and Hurr- 
zIG), A., i, 350. | 
1:1’-Bisphenylhydrazinoindigotin, 
its derivatives (ALBERT), A., i, 99. 
1:1’-Bisphenylmethylhydrazinoindigo- 
tin, and its derivatives (ALBERT), A., 
i, 100. 
Bis-p-triethylsilylbenzene (GRUTTNER | 
and CavEr), A., i, 51. 
Bleaching powder, estimation of chlorine | 
in (LrecomTE), A., ii, 76. , 

Blood, coagulation of (PERUTz and Rosk- | 
MANN), A., i, 187; (Cu10), A., i, | 
184, 

effect of diet on the alkaline reserve of 
(McCLENDoN, v. MeysENBuUG, ENG- 
STRAND and Kine), A., i, 461. 

toxicity of aniline derivatives towards 
(Hevsner), A., i, 294. 

catalase in (STEHLE), A., i, 561. 

effect of acetone and of acetoacetic and 
B-hydroxybutyric acids on catalase | 
in (BurGE), A., i, 233. 

simultaneous oxidation of dextrose and 
of (Fossk), A., i, 297. 

non-protein nitrogen in (FEIGcL), A., i, 
362. 

oxygen and carbon dioxide in (Brr- 
CZELLER), A., i, 53. 

velocity of reaction of sodium nitrite 
on (MARSHALL), A., i, 605. 

sugars of (Krox), A., i, 137 ; (Bgst), 
A., i, 232. 

Blood detection and estimation :— 

analysis of (Fotin and Wv), A., ii, 
308 ; (RicHTER-QUITTNER), A., ii, 
439, 532. 

analysis of gases of (STRAUB and 
Meter), A., i, 53. 

detection of iodine in (HINTZELMANN), 
A., ii, 294. 

estimation of acetoacetic acid, acetone 
and §-hydroxybutyric acid in (vAN 
SLYKE and Fi7z), A., ii, 436. 

estimation of acetone in, microchemic- 
ally (LaunGDAnL), A., ii, 529. 

estimation of ammonia in (GaAp- 
ANDERSEN), A., i, 561; (MorcuLIs 
and Jaur), A., ii, 371; (Four), 
A,, ii, 475. 

estimation of the carbamide fraction 
in (Scuur and UrBAy), A., ii, 87. 


and | 


estimation of dextrose in (RoHDE and 
Sweeney; Satomon; HaAmet), | 
A., ii, 84. | 


INDEX OF SUBJECTS, 


Blood detection and estimation :— 

estimation of ethyl ether in (Lr 
Hevx), A., ii, 250. 

estimation of the inorganic constitu- 
ents of (GREENWALD), A., ii, 432. 

micro-estimation of lipoids in (Banc), 
A., ii, 85. 

human, micro-estimation of nitrogen 
in (Perers), A., ii, 474. 

estimation of potassium in (CLAUSEN), 
A., ii, 79. 

estimation of sugar in (BENEDICT), 
A., ii, 302; (Kowarsky), A., ii, 
354 ; (MACLEAN), A., ii, 484; (px 
WEssELOW ; MorGULIs and Jann), 
A,, ii, 435. 

estimation of urea and non-protein 
nitrogen in (GRIGAUT and Guériny), 
A,, ii, 304. 

Blood-corpuscles, permeability of, to 
dextrose and carbamide (Karz), A., 
i, 54. 

red, calcium in (Cowlz and CaLHovy), 
A., i, 297. 

Blood pigments, nomenclature of (HALLI- 
BURTON and RosENHEIM), A., i, 460. 

Blood-plasma, effect of proteins in, on 
diffusion (MiLRoy and Donxeéay), 
A., i, 606. 

sugar of (BrerRy), A., i, 421. 

estimation of bicarbonates in (vAN 
SLYKE, STILLMAN, and CULLEN), 
A., ii, 298 ; (SrrtLm Ay), A., ii, 477. 

Blood-serum, human, phosphates in 
(Ferre), A., i, 138, 419. 

quantitative evaporation of (Burrows 
and Conn), A., i, 103. 

Blood-vessels, effect of aromatic com- 
pounds on (Konno), A., i, 423. 

“Blue John” (BLoUNT and SEQUEIRA), 
T., 705. 

Boiling, use of coal to induce, without 
bumping (KENDALL), A., ii, 448. 

Boiling points, relation between, at one 
atmosphere and in a vacuum (JoRIs- 
SEN), A., ii, 10. 

Boiling point determinations, and their 
use as a criterion of purity (PAUL 
and ScHANTz), A., ii, 422. 

apparatus for (COTTRELL ; WASHBURN, 
and Reap), A., ii, 447. 

Borneol, p-amino- and p-nitro-benzoates 
(HINTIKKA and MELANDER), A., i, 
485. 

Bornite, composition of (RocrErs), A., 
ii, 420. 

apoBornylene, ozonisation of (RoscHIER), 


i 1, 


08. 
apoBornylenedialdehyde  (RoscHIER), 


-» 1, 409. 
Boron in natural silico-aluminates (LA- 
CROIX and DE GRAMONT), A., ii, 237. 
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Boron compounds, stereochemistry of 
(PFEIFFER), A., di, 160. 

Boron trioxide, estimation of, in glass 
(Cauwoop and Witson), A., ii, 
169. 

Borie acid, influence of gallotannic 

acid on the electrical conductivity 
of (B6ESEKEN and Derxns), A., 
i, 412. 7 

estimation of (JANNASCH and NOLL), 
A., ii, 297. 

estimation of, in glass (ALLEN and 
Zims), A., ii, 199. 


| 
| 


indicator for estimation of (PRESCH- | 


ER), A., ii, 243. 
Borosilicates, composition of naturally- 
occurring (CESARO), A., ii, 517. 
Brass, estimation of lead in (HopGson), 
A,, ii, 119. 
Braun’s law, experimental proof of 
(CoHEN and MogsvELp), A., ii, 321. 
Bromates. See under Bromine. 
Brometone (tribromo-tert.-butyl alcohol), 


butyric and propionic esters (ALD- | 


RICH), A., i, 62. 


Bromine, atomic weight of (Guys), A., 
ii, 333 
reaction between hydrogen and 


(CHRISTIANSEN), A., ii, 508. 
action of alkaline solutions of, on acid 
amides (ODENWALD), A., i, 523. 
water, use of, in organic syntheses 
(READ and Wi.ttiAMs), A., i, 400. 
Hydrobromic acid (hydrogen bromide), 
preparation of (PickEs), A., ii, 
411, 
divergence of, from Avogadro's law 
(Guye), A., ii, 319. 
absorption of, by allyl bromide 
(HoLLEMAN and MarruHgs), A., 
ie 3 
Bromides, estimation of, in presence 
of chlorides and iodides (Kot- 
THOFF ; JONES), A., ii, 472. 
estimation of, in presence of cyan- 
ides and cyanates (VELARDI!), A., 
ii, 483. 
Bromates, estimation of, iodimetric- 
ally (KoLTHOFF), A., ii, 240. 
Brucine compounds, analysis of, by the 
Kjeldahl method (Jongs), A., i, 
559. 
Bulbus scillez, chemical constituents of 
(BuscHMANN), A., i, 484 
— automatic (Hoven), A., ii, 
197. 
Burgundy mixtures, chemistry of (Monp 
and HEBERLEIN), T., 908. 
Butane-88-disulphonethylanilide 
(ScHROETER), A., i, 520. 
Butane-8f8-disulphonic acid, 
ester (SCHROETER), A., i, 519. 


phenyl 


2-iso- 


| Butyronitrile, 
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Butan-y-ol, a-chloro- (FouRNEAU and 
RaMART-Lvcas), A., i, 435. 
2-Butyl alcohol, pure, preparation of, 
and the detection of impurity in it 
(Orton and Jonzs), T., 1194. 
densities of mixtures of acetone, water 
and (REILLY and Ratps), A., ii, 
526. 
tert.-Butyl alcohol, 
Brometone. 
n-Butyl chloride, action of, on o- and 
p-toluidines (REILLY and MHickin- 
BoTTOM), A., i, 13. 
Butylamine, preparation of (WERNER), 
10 


tribromo-. See 


isoButylaminosulphonic acid, and its 
potassium salt (TrRavuBE and Breu- 
MER), A., i, 434, 

n-Butylarylamines (REILLY and HIcKIN- 
BoTTOM), T., 175. 

tert. -Butylbenzene,p-nitro-(MALHERBE), 
A., i, 261. 

N-isoButyl-S-benzhydrylthiocarbamate- 
a-carboxylic acid (BErTscHART and 
BisTRZYCKI), A., i, 208. 

and _-tert.-Butylbenzoxazoles 
(Skraup), A., i, 599. 

8-Butylene, preparation of (KiNG), T., 
1406. 


isoButylglycerol, nitro-. See Methyl- 
methane, nitro¢rihydroxy-. 

N-isoButylthiocarbamic acid, S-benz- 
hydryl ester (BeTrscHart and Bis- 
TRZYCK]I), A., i, 205. 

n-Butyl-p-toluidine, constitution of 
nitro-derivatives of (REILLY and 
HicktnBotrom), T., 175. 


| n-Butylurea, and nitroso- (WERNER), 


T., 1101. 

Butyric acid, tribromo-tert.-butyl ester 
(AtpricH), A., i, 62. 

Butyric acid, 8-hydroxy-, estimation of, 
in blood (vAN SLYKE and Fitz), A., 
ii, 436. 

-B-hydroxy- (ABDER- 
HALDEN and EICHWALD), A., i, 3 

Bynin, identity of hordein and (Livers), 
A., i, 603. 


Cc. 


Cacodyl compounds, estimation of arsenic 
in (MAILLARD), A., ii, 243. 

Cacotheline, violet coiour reaction of, 
and its derivatives (Leucus), A., i, 
35. 

Cactus alkaloids (SrAru), A., i, 548. 
Cadmium, absorption and emission 
spectra of (DEARLE), A., ii, 126, 

reversed spark spectra of (MASHIMO), 


A., ii, 125. 
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Cadmium bromide, cryoscopy of mixtures 
of alkali bromides with (Cornec 
and UrsaIn), A., ii, 284. 

chloride, cryoscopy of mixtures of 
alkali chlorides with (CorNEc and 
agg +» ii, 284. 

iodide, equilibrium of hydrogen iodide 
with (CornEc and Ursarn), A., ii, 
232. 

suboxide, preparation of (DENHAM), 

Cadmium estimation :— 
estimation of (ScHRAMm), A., ii, 170. 

Caesium, spark spectrum of (LEONARD 
and WHELAN), A., ii, 89. 

microchemical detection of (Emicn), 
A., ii, 171. 

Caffeine, occurrence of, in IJex vomitoria 

(Power and Cuesnu7), A., i, 614. 

compounds of, in aqueous solution 
(BARGELLINI), A., i, 549. 

distinction between theobromine and 
(Stroup), A., ii, 530. 

detection > microchemically (Tun- 
MANN), A t. ii, 306. 

estimation of, in vegetable materials 
(PowER and CuEsnvt), A., 
437. 

Calcite, solubility of, 
(WE Ls), A., ii, 512. 

Calcium, absorption spectra and ionis- 
ation potentials of (MCLENNAN and 
Youne), A., 127. 

effect of an electric field on the spect- 
rum of (TAKAMINE and Koxkusv), 
A., ii, 380. 

Calcium salts, storage and elimination 
of, in the Phasmides (PANTEL), A., 
i, 138. 

Calcium aluminate and ferrite, mixed 

crystals of (CAMPBELL), 

Tricalcium aluminate, colloidal (PHIL- 
ups), A., ii, 514. 

carbide, lecture experiment for prepa- 
ration of, without an electric fur- 
nace (FicuTEr), A -» ii, 22. 

carbonate, solubility of, in water 
containing carbon “dioxide (Hacer 
and Kern), A., i, 615. 

carbonate and chloride, equilibrium 
of, with sodium carbonate and 
chloride (N1GGL1), A., ii, 276. 

chloride and carbonate, equilibrium 
of, with sodium carbonate and 
chloride (N1eG.1), A., ii, 276. 


in sea-water 


ii, | 


. 


A., ii, 159. | 
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Calcium oxide (lime), equilibrium in the 
system : magnesium oxide, silica 
and (FERGUSON and MeErwry), 
A., ii, 401, 459. 

slaking of (Konuscut1TErR andl 
WALTHER), A., ii, 342. 
oxybromide (AxTHUR and KiLupy), 
A., ii, 465. 
sulphate, manurial eee with 
(BEAR and WorkMAy), A., i, 511. 
Calcium estimation and separation : — 
estimation of, in animal substances 
(DriENEs), A., ii, 427. 
estimation of, in saline solutions 
(CANALS), A., ii, 477. 
estimation of, in presence of arsenic, 
boric and phosphoric acids (WINk- 
LER), A., ii, 119. 
estimation of, in presence of lead 
(Nyman), A., ii, 427. 
estimation of, in presence of magnes- 
ium (CANALS), A., ii, 34. 
estimation of, gravimetrically, and its 
separation from magnesium (WINK- 
LER), A., ii, 34, 80. 
Calorimetry, conditions of precision in 
(WHirTe), A., ii, 46, 47. 
animal (ATKINSON, LUSK, 
strom), A., i, 105. 
Campelia zinonia, siliceous substances 
in epidermis of (Motiscn), A., i, 113. 
Camphane series, studies in the (FoRsTER 
and SPINNER), T., 889. 
Camphanoquinoxaline, and its optical 
activity (SiIncH and Mazumprnr), T., 
574. 
Camphenecamphoric acid, coustitution 
of (HINTIKKA), A., i, 488. 


and SopeEr- 


| Camphenilol, p-nitrobenzoate (HINTIKKA 


ferrite and aluminate, mixed crystals | 


of (CAMPBELL), A., ii, 159. 


hypochlorite, pure, to replace Dakin’s | 


solution (MICHAELIS), A., ii, 155. 

oxide (lime), molecular heat of (v. 
WARTENBERG and WITZEL), A., ii, 
389. 


and MELANDER), A., i, 485. 

Camphenilone-c- carboxylic acid, phenyl- 
hydrazone of (HintrxKa), A -» 1, 489. 

Camphor, solubility of, in water (Lzo 

and Rimpaca), A., i, 492. 
movements of, and other substances 
on water (GEPPERT), A., ii, 184. 

Camphorearboxylic acid, catalytic de- 
composition of (BrEDIG and JOYNER), 
A., ii, 19. 

Camphor ketones (Rupr, WARDER, and 
Takaal), A., i, 27. 

Camphorylacetic acid, and its deriva- 
tives (RupE, Warner, and Taxkacl), 
A., i, 28. 

Camphorylacetone, and its derivatives 
(Rupr, WarpeEr, and Taxkact), A, i 
28. 

Camphorylacetyl chloride (Rupr, War- 
DER, and TAKAGI), A., i, 28. 


| Camphorylacetylacetophenone, and _ its 


salts (Rupr, WarpeEr, and TaKAGl!) 
A., i, 29. 
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its 


Camphorylideneacetic acid, and 
and 


derivatives (Rupr, WARkDER, 
TaKaGl), A., i, 27. 

Camphorylideneacetone, and its deriva- 
tives (Rupe, WaRpER, and Takac1), 
A., i, 28. 

Cemphylearbine, and its derivatives 
(Rurze; Rupe, AKERMANN, and Ta- 
KAG 1), A , i, @. 

Canal rays. See Rays. 

Caoutchouc (india-rubber), theory of 
vulcanisation of (PrINs), A., i, 
128. 

Capillary layer, calculation of the thick- 
ness of (BAKKER), A., ii, 12. 

Capsaicin (LapwortH and Roy sz), T., 

1109. 
constitution of a, & 
543. 

—. pungent principle of (Net- 
son), A., i, 543. 

Carbamic acid, ammonium salt, prepara- 
tion of carbamide from (FicHTER, 
STEIGER, and STANISCH), Rin '% 
69. 

Carbamide, artificial formation of, and 

its synthesis in plants (Fossr), A., 
i, 313. 

preparation of, from ammonium 
carbonate and related substances 
(Ficnter, STEIGER, and STANISCcH), 
A., i, 69. 

preparation of, by oxidation of organic 
substances (Fosse), A., i, 152. 

action of chlorine on (DOWELL), A 
152. 

decomposition of, in presence of nitric 
acid (Pricg), T., 1854. 

reaction of, with diazomethane 
and diazoethane (WERNER), T., 
1168. 

detection of, 
(GANASSINI), 

See also Urea. 

Carbamide, thio-. See Thiocarbamide. 
Carbamides, constitution of (WERNER), 

T., 1093, 1168. 

four-membered cyclic (HALE; 
and Lanek), A., i, 224. 

substituted, action of ammonia and 
amines on (DAINS, GREIDER, and 
KipwELt), A., i, 400. 

Carbamido-acids, detection of, in 
presence of amino-acids and of urea 
(Roupe), A., i, 107. 

y-Carbamidobutyric acid (Tuomas and 
GoErRNge), A., i, 198. 

Carbamylglycollic acids (AHLQVIsT), A 
i, 435. 

Carbazine colouring matters (KEHR- 
MANN, GOLDSTEIN, and Tscuup!), A 
i, 553. 


(NELsoN), 


“e 1, 


by Schiff’s reaction 
A., ii, 356. 
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Carbazole, separation, -solubility and 
purification of, from anthracene and 
phenanthrene (CLARK), A., i, 200. 

e-Carbethoxy-5e-dimethylheptoic acid, 5- 
hydroxy-, lactone (RuzicKA),A.,i, 210. 

8-(8-Carbethoxyethylamino)acralde- 
hyde, a-nitro- (HaLE and Honan), 
A., i, 471. 

o-Carbethoxyphenyl 9-bromofluorenyl 
ketone (WISLICENUS and NEBER), A., 
i, 535. 

a- and f-o-Carbethoxyphenyl fluorenyl 
ketones (WISLICENUS and NEBEk), 
A., i, 535. 

3-Carbethoxyphloroacetophenoneacetic 
acid (Sunn), A., i, 275. 

e-Carbethoxy-aade-tetramethylheptoic 
acid, 5-hydroxy-, lactone (Ruzicka), 
A., i, 210. 

e-Carbethoxy-ade-trimethylheptoic acid, 
3-hydroxy-, lactone (RuzicKA), A., i, 
210. 

Carbodiglycollamide, (AHL- 
QvisT), A., i, 436 

Carbohydrates, adsorption of (ABpEr- 

HALDEN and Fopor), A., i, 368, 
369; ii, 50. 
alcoholic fermentation of, by yeast 
(ABDERHALDEN), A., i, 109 
8-(8-Carbomethoxyethylamino)acralde- 
hyde, a-nitro- (HALE and Honan), 
A., i, 471. 
a-Carbomethoxyferuloylacetoacetic acid. 
See a-4-Methylcearbonato-3-meth- 
oxycinnamoylacetoacetic acid. 

Carbomethoxyferuloylacetone. See 4- 
Methylearbonato-3-methoxycinna- 
moylacetone. 

5-Carbomethoxy-1-phenylpyrazoline-3- 
acrylic acid, and its esters (STRAUS, 
Murrat, and HE!ITz), A., i, 43. 

Carbon, allotropy of (Corisarow), A., 

ii, 340 

equilibrium in the system: methane, 
hydrogen and (Cowarp and 
Witson), T., 1380. 

adsorption of "iodine by (McBain), 
A., ii, 449. 

solubility of, in metals (RurF and 
BERGDABL), A., ii, 265. 

kinetics of the reduction of metallic 
oxides by (StapE and Hicson), 
T., 205. 

graphitic. See Graphite. 

Carbon alloys with iron and chromium 
(MuraAKAMI), A., ii, 194. 

Carbon tetrachloride, action of strong 
rm cag acid on (MAUGUIN and 
Simon), A., ii, 341. 

and hexachloride, preparation of, 
from natural gas (JONES and 
Au.ison), A., 1, 429. 


trithio- 
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Carbon monoxide, electromotive activity 
of (AUERBACH), A., ii, 212; 
(HorMANN and WvuRTHMANN), 
A., ii, 315. 

rhythmic evolution of (Oxaya), 
A., ii, 504. 

equilibrium in the system: carbon 
dioxide, sulphur dioxide, sulphur, 
and (FERGuson), A., ii, 15 

activation of, by metallic copper 
(Hormany), A., ii, 8, 23. 

combustion of, in hydrogen 
(RipEAL), T., 993. 

action of sodium hydroxide on 
(BoswELL and Dickson), A., i, 
62. 

detection of, in air (DzsGrez and 
LaBaT), A., ii, 476. 

estimation of (GRAHAM), A., ii, 


estimation of, in hydrogen (RIDEAL 
and TayLor), A., ii, 200. 
estimation of, in mixed gases 
(Stock and SEE Ic), A., ii, 245. 
dioxide, specific heat of (HEvss), 
A., ii, 388. 
equilibrium in the system: carbon 
monoxide, sulphur dioxide, 


sulphur and (FrrGcuson), A., ii, 
15. 


thickness of the capillary layer of 
(BAKKER), A., ii, 12. 


pressure of, in sea water (PRI- | 


DEAUX), T., 1223. 

solubility of, in solutions of 
chlorophyll (KrEMANN and 
ScHNIDERSCHITSCH), A., i, 544. 

assimilation of, by chlorophyll 
(WATERMAN), A., i, 140. 

production of, in blood (Brr- 
CZELLER), A., i, 53. 

estimation of, in carbonates (VAN 
StyKer), A., ii, 78. 

estimation of, in mixed gases 
(Stock and SEExIG), A., ii, 245. 

estimation of, in water (KuurT; 
Czensny), A., ii, 297. 

modified Scheibler apparatus for 
estimation of (VAN’r Krvys), 
A., ii, 77. 

separation of, in solid form from 
gaseous mixtures (CRiMIEU and 
Lepare), A., ii, 511. 

Carbonates, dissociation of, in rocks, 

(Boxe), A., ii, 320. 

acid, estimation of, in blood plasma 
(STILLMAN), A., ii, 477. 

Carbon disulphide, combustion of mix- 
tures of air and (STEWART and 
Burp), A., ii, 153. 

estimation of 
JonEs), A., ii, 372. 


(SPIELMANN and | 
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Carbon disulphide, estimation of, in 
mixed gases, (Stock and SEELIG), A., 
ii, 245. 
Carbon estimation :— 
estimation of, by wet combustion 
(Hipparp), A., ii, 523. 

estimation of, microchemically 
(DusBsky ; GRANACHER), A., ii, 169, 

estimation of, in organic compounds 
— and WILLENBERG), A., ii, 
297. 

estimation of, in soils (WAyYNICK), 
A., ii, 371 

estimation of, electrolytically, in stcel 
(Carn and MAXwELL), A., ii, 476. 

Carbon-iron, polymorphism of (Tam- 
MANN), A., ii, 417. 

Carbonates. See under Carbon. 

Carbonatopentamminecobaltic nitrate, 
preparation of (Brices), T., 75. 

Carbonyl chloride, preparation of 

(GRIGNARD and URBAIN), A.,, ii, 
340. 

critical temperature of (HACKSPILL 
and MATHIEU), A., ii, 446. 

estimation of (KLING and ScHMUTZ), 
A., ii, 244. 

sulphide, attempted synthesis of, by 

means of the electric spark 
(GonzALEz and Mo.gs), A., ii, 
229. 

thermal decomposition of (Srock, 
SEELIG, and Orrmann), A., ii, 
230. 

estimation of, in mixed gases 
(Stock and Sretic), A., ii, 245. 

Carbonyldiurethane, action of ammonia 
and amines on (DaIns, GREIDER, and 
KIDWELL), A., i, 400. 

Carborundum, atomic structure of 
(Burpick and Owen), A., ii, 62. 

5-m- and p-Carboxyanilino-2-methyl- 
anilino-p-benzoquinone (H. and W. 
Suipa), A., i, 81 

2-o-Carboxybenzoylaminobenzoic acid, 
ethyl and methyl esters (GABRIEL and 
LOwWENBERG), A., i, 37. 

Carboxybilianic acid, amino-, isooxime 
of (ScHENCK), A., i, 331. 

Carboxycholic acid, amino- (ScHENCK), 
A., i, 331. 

Carboxyhemoglobin, absorption spectra 
of (NEwcomER), A., ii, 179. 

m- and p-Carboxyphenylaminocamphor 
(Forster and SPINNER), T., 893. 

o-Carboxyphenyl fluorenyl ketone. See 
Fluorenephthaloylic acid. 

m- and p-Carboxyphenyliminocamphor 
(ForsTER and SPINNER), T., 892. 

w-Carboxyphloroacetophenonecarboxylic 
acid, ethyl ester. See 3-Carbethoxy- 
phloroacetophenoneacetic acid. 
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B-w-Carboxy-m-tolylpropionic acid, and 
its salts (GovucH and Tuorps), T., 
1164. 

Carnosine, synthesis and constitution of 
(BarGER and TuTin), A., i, 170. 

Carnotite, estimation of uranium in 
(ScHo.t), A., ii, 481. 

Carrel-Dakin solution, preparation of, 
for wounds (OTTo), A., i, 365. 

Carrots, carbohydrates in (Buso xr), 
A., i, 564. 

Carvacrol, nitro- (ASCHAN, TERASVUORI, 
and EKWALL), A., i, 315. 

Carvacrylamine, nitro-, and its deriva- 
tives (AscHAN, TrrAsvuorI, and 
EKwaL.t), A., i, 315. 

Carvone-phenylhydrazone-m-carboxylic 
acid (WILLSTATTER, ScuurpLi, and 
MAYER), A., i, 449. 

Caryophyllic acid, and its potassium 
salt (Dopner), A., i, 92. 

Caryophyllin, and its salts (Dopek), A., 
i, 91. 

Caseinogen (MAyNAnrp), A., i, 359. 
physical properties of aqueous solu- 

tions of (PALITzscn), A., i, 228. 
action of trypsin on (Eptk), A., i, 460. 
estimation of, in milk (AGRESTINI), 

A., ii, 176. 

Cassia oil, constituents of (Done), A., 
i, 83. 

Catalase, bacterial (Jacony), A., i, 508. 

» relation between diastase, peroxydase 

and (Maca), A., i, 49. 
in the blood in relation to oxidation 

(STEH Lz), A., i, 561. 
of blood, effect of acetone, and of 

acetoacetic and §-hydroxy-butyric 

acids on (BurGe), A., i, 233. 
in seeds (CROCKER and HARRINGTON), 

A., i, 110. 
activity of, in yeast (v. Evter and 

Burx), A., i, 425; (v. Evter and 

LauRIN), A., i, 614. 

Catalysis (DHAR), A., ii, 404. 
studies in (LEwIs), T., 182, 710, 1360. 
temperature coefficients in (DHAR), 

A., ii, 224. 
with metals (Skrrrow), A., i, 528. 
effect of neutral salts on (HARNED), 

A., ii, 404. 
at solid surfaces (ARMSTRONG and 

Hitpircn), A., ii, 403. 

Catalysts, preparation of (MULLER), A., 

il, 17. 
effect of mercury salts on the activity 

of (Brepia), A., ii, 20. 

Catalytic hydrogenation by nickel (Sa- 

BATIER and Gaupron), A., i, 199. 

of organic compounds (BADISCHE 
Anitin- & Sopa-Fasrik), A., ii, 
18. 
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Cataphoresis, electric. See Electric. 

Catechin series, synthesis in (KARRER 
and WIDMER), A., i, 595. 

Catechol, cyanoacetyl derivative (Sonn), 

A., i, 92 

compounds of arsenic acid with 
(WEINLAND and HEINZLER), A., i, 
442, 

Catechol, 4-amino-, and its chloroacetyl 
derivative (Jacozs, HEIDELBERGER, 
and RotrF), A., i, 265. 

Catecholquinolinein (Guosn), T., 1104. 

Cell or Cells, electrochemical, generator 
gas-, copper-carbon monoxide (Hor- 
MANN), A.,, ii, 8. 

Cell or Cells, plant. See Plant cells. 

Cell or Cells, physiological, electric state 

and permeability of the walls of 
(GrraRD), A., i, 461. 
metabolism and permeability of, at 
low temperatures (PANTANELLI), 
A., i, 370. 
animal, permeability of, to neutral 
salts (v. MoELLENDORFF), A., i, 
105. 
living, permeability in (OsTERHOUT), 
A., i, 303. 
permeability and mineral nutri- 
tion of (GrrARD), A., i, 419. 
estimation of the enzymic activity 
of (v. Ever, SVANBERG, and 
HeEtntTz&), A., i, 108. 

Cellobiose, biochemical synthesis of 
occ, and Bripet), A., i, 
361. 

Cellosidoglycollic acid, amide, ethyl ester 
and nitrile and their hepta-acetates 
(Fiscner and ANGER), A., i, 257. 

Cellulose, degradation products of 
(PRINGSHEIM and v. MERKATZ), 
A., i, 419. 

nitration of, and the viscosity of nitr- 
ates obtained (LEYSIEFFER), A., i, 
149. 

trinitrate (nitrocellulose), transforma- 
tions of (ANGELI), A., i, 196. 

Cerium, are spectrum of (Kier), A., 
ii, 2. 

Cerium nitride (Fanaron), A., ii, 288. 
Ceric oxide, carburation of (DAMIENs), 

A., ii, 156. 

Cerium, estimation of, in presence of 
other rare earths(BRINTON and JAMES), 
A., ii, 4380. 

Chalkone, 2’:4’:2-trihydroxy-. See 
Phenyl 2-hydroxystyryl ketone, 2:4- 
dihydroxy-. 

Charcoal, adsorption of electrolytes by 
(Rona and Micnax ts), A., ii, 269, 
496. 

adsorption of helium by (McLBAnN), 
A., ii, 319. 
28 


ii, 630 


Charcoal, animal, adsorption of amino- 
acids, carbohydrates and polypeptides 
by (ABDERHALDEN and Fopor), A., 
i, 368, 369 ; ii, 49, 50. 

Chebulic acid (FrEUDENBERG), A., i, 
412. 

Cheese, Emmenthaler, constituents of 
(WINTERSTEIN), A., i, 428 

Chemical constants of gases (LANGEN), 

A,, ii, 183. 
constitution and absorption spectra 
(Hanrzscu and Hern), A., ii, 
254 ; (Hanrzscn), A., ii, 255. 
and optical rotatory power (SINGH 
and MazumDER), T., 566. 
and colour (Morr), A., i, 78. 
relation between odour and (Dur- 
RANS), A., i, 364. 
relation between taste and, of 
organic compounds (OERTLY and 
Myens), A., i, 422. 
reactions, light as the cause of (Prr- 
RIN), A., ii, 177. 
action of ions on (Sprro), A., ii, 223. 
at low pressures (LANGMUIR), A., ii, 


147. 


reactivity, quantum radiation hypo- | 
thesis of, and the Le Chatelier- | 


Braun principle (Lewis), T., 710. 
reagents, organic, preparation of 
(ApAms, Kamm, and MARVEL), A., 
i, 61; (ApAMs and VooRHEEs), A., 
i, 306. 
resistance (Hor1BA), A., ii, 188. 
Chemiluminescence (Lirscui1z), A., ii, 
4 


Chemistry in the national service (Porr), 
T., 397. 

Chitenine from urine (NIERENSTEIN), 
A., i, 236. 

d-Chitosaminoheptonic acid, preparation 
of (LEVENE and Marsvo), A., i, 
476. 

Chitose (AnmBrEcHT), A., i, 472. 

Chloral, detection of, in presence of 
chloroform and formalin (GETTLER), 
A., ii, 528. 

Chlorine, physical constants of, on ex- 
posure to light (CampErTr!), A., ii, 
463. 

equilibrium constants in the Deacon 
process for manufacture of (TREAD- 
WELL), A., ii, 455. 

absorption of, by water (WOLMAN and 
Enstow), A., ii, 197. 

action of, with carbamide, hydrazine, 
and hydroxylamine (DowELt), A., 
i, 152. 

interaction of hydrogen and (CHap- 
MAN and WuistTon), T., 1264. 

absorption of, by soils (BERTHELOT 
and TRANNOoyY), A., i, 142. 


Chlorine monoxide, preparation of (GoLp- 


| 
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SCHMIDT), A., ii, 227. 

Hydrochloric acid, photosynthesis of 

(Nernst), A., ii, 208. 

measurement of the activity of di- 
lute solutions of (LINHART), A., 
ii, 444. 

action of, on osmium tetroxide 
(RuFF and MuepaAy), A., ii, 108, 

detection of, in chloroform (Vor- 
LANDER), A., ii, 76. 

estimation of, as ammonium chloride 
(AuGER), A., ii, 117. 

estimation of, colorimetrically (Dr- 
Lort and Rocuk), A., ii, 471. 

Chlorides, estimation of, in presence 

of bromides and iodides (Ko1- 
THOFF ; JONES), A., ii, 472. 

estimation of; in physiological fluids 
(vAN SLYKE and DonLEAvVy), A., 
ii, 239. 

estimation of, in water (HERBIG), 
A., ii, 425. 

Chlorates, estimation of, in potassium 
nitrate (WoG@RINZ and KUBER), A., 
ii, 167. 

Hypochlorous acid, preparation of 
(GoLDscHMIDT), A., ii, 227. 

Hypochlorites, action of sodium thio- 

sulphate on (DIENERT and WAND- 
ENBULCKE), A., ii, 336. 

estimation of chlorine in (LECOMTR), 
A., ii, 76. 

Perchlorates, recovery of, in potassium 

estimations (VURTHEIM), A., ii, 

60. 

estimation of, in presence of chlor- 
ates and chlorides (WILLIAMS), 
A., ii, 348. 

estimation of, in potassium nitrate 
(Wocrinz and KvseEr), A., ii, 
167. 

Chlorine estimation :— 

estimation of, when free, or as hypo- 
chlorous acid, or as sodium hypo- 
chlorite ‘p—E MariMAn), A., ii, 
280. 

estimation of, in organic compounds 
(YopER), A., li, 424. 

Chloroform, electrolytic preparation of 

(Fryer), A., i, 305. 

preparation of, from natural gas (JONES 
and Auison), A., i, 429. 

vapour pressure of mixtures of acetone 
and (ScHuuze), A., ii, 219. 

equilibrium of ethyl ether and (Smits 
and BerckMANs), A., i, 118. 

detection of hydrochloric acid in (Vor- 
LANDER), A., ii, 76. 

Chlorometry (Lecomte), A., ii, 76. 

Chlorophyll (WILLsTATTER, ScHUPPLI, 
and MAYER), A., i, 448. 
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Chlorophyll, solubility of carbon dioxide 
in solutions of ewe and 
SCHNIDERSCHITSCH), A., i, 544. 

assimilation of carbon dioxide by 
(WATERMAN), A., i, 140. 

production of aldehydes from (OsTER- 
Hout), A., i, 595. 

Chloropicrin (GARDNER and Fox), ‘., 

1188. 
reduction of (FRANKLAND, CHAL- 
LENGER, and NicHo.ts), T., 159. 
Chlorosulphonic acid, action of, on 
methyl sulphates (LEVAILLANT and 
Sion), A., i, 430, 431 ; (BouLin and 
Srwon), A., i, 465. 
Cholanecarboxylic acid, derivatives of 
(Borscue), A., i, 446. 
Cholanic acid, ethyl ester (WIELAND 
and Borrscn), A., i, 572. 
Cholanic acids (BorscuE and RosrEn- 
KRANTZ), A., i, 276. 
Cholestanes, isomeric, and their deriva- 
tives (WINDAUS), A., i, 204. 

Cholesterol (WINDAUS and DALMER), 
A., i, 203; (WiNDAUs), A., i, 
204. 

influence of, on growth of mice 
(RoBertson and Ray), A., i, 234. 
Cholesterol, n- and iso-hydroxy- (Lir- 
scHwttz), A., i, 591. 
(-Chondrosamincheptonic acid, i; wet 
tion of (LEVENE and Marsvo), A., i, 
476. 
Chromans, syntheses of (RinpDFvsz), A., 
i, 342. 
Chromatoaquotriamminecobaltic di- 
chromate (Briaes), T., 75. 
Chromatocobaltiammines (Briccs), T., 
67 


Chromatohydroxotriamminecobalt 
(Brices), T., 74. 

Chromatopentamminecobaltic 
(Briees), T., 69. 

Chromatotetramminecobaltic 


salts 


salts 
(Brices), T., 72. 
Chrome ironstone. See Chromite. 
Chrome yellow, analysis of (MILBAUER 
and Seriix), A., ii, 372. 
Chromite, analysis of (Morr), 
201. 
Chromium, infra-red spectrum of (RAN- 
DALL and BARKER), A., ii, 357. 
passivity of (ATEN), A., ii, 8. 
Chromium alloys with iron (JANECKE), 
A., ii, 468. 
with iron and carbon (MURAKAMI), 
A., ii, 194. 
Chromium compounds, spectrum pheno- 
mena of (Morr), A., ii, 41. 
Chromium salts, magneto-chemistry of 
(CABRERA and PINA DE Ruptss), A 
ii, 492, 


A., ii, 
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Chromium azoimide, and its pyridine 
compound (OLIVERI-MANDALA), 

A., ii, 468. 
chloride, influence of neutral chlorides 
on solutions of (BALDWIN), A., ii, 


Chromic chloride, violet, transport 
number of ions in solutions of 
(Horrcartnen), A., ii, 444. 

hydroxide, magnetic properties and 
oxidation of (Bourton and SENE- 
CHAL), A., ii, 66, 104. 

Chromic acid, estimation of, iodo- 
metrically (KoLTHOFF and VOGEL - 
ENZANG), A., ii, 300. 

Chromium organiccompounds(MANDAL), 
A., i, 257. 
pentaphenyl bromide and its mercuri- 
chloride (HEIN), A., i, 232. 
Chromium estimation and separation :— 
estimation of (TeRNI and MALAGUTI), 
A., ii, 481. 

separation of, from lead, electrolytic- 
ally (MiLBAUER and Sertik), A., 
ii, 372. 

Chromosphere, spectrum of (CARRASCO), 

A., ii, 38 

Chrysanthemum cinerariifolium, insecti- 

cidal principle of (YAMAmorTo), A., i, 

465. 

Chrysolite, solubility of the magnesium 

of, in soils (GARDINER), A., i, 375. 

Chubutite (Corti), A., ii, 293. 
Cigars, ‘‘ nicotine-free,” nicotine content 

of (vAN LEEUWEN), A., i, 130. 

Cinchona alkaloids (Giemsa and HAt- 
BERKANN), A., i, 33, 342; (RABE 
and KInDLER), A., i, 34 

syntheses of derivatives of (HEIDEL- 
BERGER and Jacoss), A., i, 493. 

a-, B-, and y-Cinchonhydrines (LEGER), 

A., i, 597. 

Cinchonidine, derivatives of (LicEr), 

A., i, 451, 

Cinchonine and its isomerides and a- 

and 8-hydroxy-(LicErR), A., i,170,597. 

Cineole, ag and its platinichloride 

(CusMANO), A., i, 213. 

Cinnamic ecid, molecular refractivity of 
derivatives of (WALKER and JAMEs), 
T., 1243. 

action of bromine water on (READ and 
WILiIAMs), A., i, 400. 

and its derivatives, behaviour of, in 
the animal organism (ANDO), A., i, 
366. 

phenacyl ester (RATHER and REID), 
A., i, 15 

Cinnamic acid, fiuoro-, and its salts 

and methyl ester (Swarts), A., i, 400. 

alloCinnamic acid, reduction of (Asa- 

HINA and Fvuugrra), A.,i, 443. 
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Cinnamic acids, action of light on 
(Srospse), A., i, 273. 

Cinnamic acids, a-chloro-, allyl and 
ethyl esters (WALKER and JAMES), 
T., 1247. 

Cinnamoylacetone, p-hydroxy- (LAMPE 
and GopLEwskA), A., i, 32. 

4-Cinnamoyi-5-methoxy-1:3-diphenyl- 
pyrrole (AuMstrr6m), A., i, 94. 

5-Cinnamoyl-4-phenylpyrazoline-3- 
carboxylic acid, ethyl ester (KoHLER 
and STEELE), A., i, 558. 

Cinnamoyltyrosine, and its ethyl ester 
(AnpDo), A., i, 366. 

Cinnamylidenedeoxybenzoin, and its 
hydrochloride(Sincu and MazuMpER), 
T., 824. 

os or eee oxide (GHosH), 
T., 299. 

Cinnamylidenepyruvic acid, derivatives 
of (Crusa), A., i, 402. 

Citraconic acid, phenacy] ester (RATHER 
and Rep), A., i, 158. 

Citral (2:6-dimethyl-A2:6-octadien-8-al; 
geranial), condensation of, with ethyl 
acetoacetate (KNOKVENAGEL, SEHLER, 
STOTZNER, STEINLE, MECHTER- 


SHEIMER, Mamonrorr, and Sran@), 
A., i, 15. 
cycloCitral, derivatives of, and its con- 


version into geraniol by yeast (NEU- 
BERG and Kers), A., i, 119. 

Citric acid, electronic constitution of | 
(HANKE and KogssiEr), A., i, 4. 
tellurium hydrogen salt (HAGEMAN), 

A., i, 195. 
phenacyl ester (RATHER and REI»), 
A., i, 158. 

Citronella oil, estimation of geraniol in 
(pE Jone), A., ii, 171. 

Citronellol, distillation of (Prins), A., i, 
83. 

Citrylideneacetoacetic acid, isomeric 
ethyl esters, and their derivatives 
(KNOEVENAGEL, SEHLER, STOTZNER, 
STeEINLE, MercurrrsHeimmer, Ma- 
MONTOFF, and STANG), A., i, 15. 

Citrylidenebisacetoacetic acid, ethyl 
ester (KNOEVENAGEL, SEHLER, Stérz- 
NER, STEINLE, MECHTERSHEIMER, 
Mamontorr, and Srane@), A., i, 
17. 

Clay, Silesian, plasticity and ‘‘strength” 
of (NotTE), A., ii, 28. 

Clostridium, fixation of nitrogen by 
(GrEAvVEs), A., i, 108. 

Coagulation(Su6s1; Kruyt and vAN DER 

Srek), A., ii, 498. 

of colloidal solutions (WovupsTRA ; 
Hisstnk), A., ii, 52. 

of hydrosols (MUKBERJEE and SEN), 
T., 461. 
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Coagulation, velocity of. See Velocity. 
Coal, chemistry of (Bonk and Sarsant), 
A., ii, 419. 


— of (TIDESWELL and 
HEELER), T., 619. 


oxidation of (TIDESWELL and 
WHEELER), T., 895; (PARTING- 
TON), A., ii, 107. 

carbonisation of, at low temperatures 
(FiscHer and Guiuvup), A., i, 377. 

preparation of paratlins from (GLUUD 
and H6vERMANY), A., i, 378. 

light petroleum from (FiscHEr and 
GuLuvup), A., i, 379. 

use of, to induce boiling and prevent 
bumping (KENDALL), A., ii, 448. 

Coal-gas, action of, on plants(WEHMER), 
A., i, 114, 304. 

Coal-tar, separation of dimethylnaphthal- 
enes from( WEISSGERBERand Kruser), 
A., i, 315 ; (WEISSGERBER), A., i, 318. 

Coal-tar oil, brown, fatty acids from 
oxidation of (HARRIEs), A., i, 196. 

Cobalt, infra-red spectrum of (RANDALL 
and BARKER), A., ii, 357. 

nitride (VourNAsos), A., ii, 234. 
double selenates (Turron), A., ii, 
417. 
-—, bases (colaltammines) (BRIGGS), 
fp Ole 
See also Carbonato, Chromato, and 
Trichromato. 

Cobalt organic compounds, complex, 
spontaneous oxidation of (CoLIN and 
Liévin), A., i, 430. ; 

ferrocyanide (WERNER), A., i, 313. 

Cobalt estimation :— 

estimation of, electrolytically (MaTsvI 
and NaKaAzaAwa), A., ii, 429. 

estimation of, in ores and alloys 
— and PoweELtL), A., ii, 
373. 

Cocaine, detection of, microchemically 
(Denicéks), A., ii, 175. 

detection and estimation of, in viscera 
(Ricuarps), A., ii, 375. 

Cocinerite (Hoven), A., ii, 470. 
Cohesion, electromagnetic theory of 
(HaRKINs and Krn@), A, ii, 324. 
Colchicine, detection of, microchemically 

(TunMANN), A., ii, 306. 

Coleus amboinicus, phenol in the leaves 
of (WErEHUIZEN), A., i, 113. 

8-Collidine. See 4-Methyl-3-ethyl- 
pyridine. 

Collodion membranes. See Membranes. 

Colloids, electrical synthesis of (SvED- 
BERG), A., ii, 186. 

amphoteric (Lozs), A., i, 295, 296, 
418; ii, 14. 

degree of dispersion of (K1n@), A.., ii, 
102. 
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Colloids, effect of solutions of calcium 
and sodium chlorides on _ the 
electrical conductivity of mixtures 
of (Green), A., ii, 398. 

molecular mechanism of the behaviour 
of (ToLMAN and Srearn), A., ii, 
101; (Totman and Bracewe tt), 
A., ii, 499; (BRACEWELL), A., ii, 
500. 

colour of (BANcROFT), A., i, 421, 462; 
ii, 102, 187, 275, 324, 500. 

flocculation of (ScHRYVER and SPEER), 
A., ii, 140. 

Colloidal chemistry, and its industrial 
applications (BRITISH ASSOCIATION 
Report), A., ii, 13, 453. 

condition of odorous substances after 
exposure to ultraviolet light 
(ZWAARDEMAKER and HoGEWIND), 
A., ii, 14. 
electrolytes (McBain, Larne, and 
Tit.tey), T., 1279. 
metals, electrical preparation of (KouL- 
SCHUTTER), A., ii, 492. 
particles, size and internal structure 
of (ScHERRER), A., ii, 274. 
method of weighing (BurToN), 
A., ii, 323. 
pigments. See Pigments. 
solutions, coagulation of (WouDSTRA ; 
Hisstnk), A., ii, 52. 
velocity of coagulation of (Kruytr 
and VAN ARKEL), A., ii, 140. 
suspensions, absorption and trans- 
mission of light by (CHENEVEAU 
and AupuBER?), A., ii, 205. 
intensity of the Tyndall beam in 
(ToLMAN, GERKE, Brooks, HER- 
MAN, MULLIKEN, and Smyrn), 
A., ii, 205. 
Colophony, action of alcoholic lead 
acetate on (Pavn), A., i, 411. 
action of sulphuric acid on (Grin), 
A., i, 448. 
Colostrum, cow’s, proteins of (DUDLEY 
and WoopMANn), A., i, 178. 
Colour and chemical constitution (Morr), 
A., i, 78 
of colloids (BaNncrorT), A., i, 421, 
462; ii., 102, 187, 275, 324, 500. 
Colouring matter, C,,H,,ON,, from 
4:7-dimethy]-a-naphthol (WEIss- 
GERBER and KRvuBER), A., i, 315. 
Colouring matter, new yellow, and its 
use in light filters (MzEs and CLARKE), 
A., i, 168. 
Colouring matters, theories of the action 
of (TravuBE), A., ii, 220. 
adsorption compounds formed by 
(Hatter), A., ii, 184. 
asymmetric (PorTER and Hrrsv), 
A., i, 558. 
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Colouring matters, organic, classification 
of (DomINIKIEWICz2), A., i, 86. 
adsorption of (MICHAELIS and 
Rona), A., ii, 496. 
obtained from parazenes 
A., i, 98. 
photosensitising, preparation of 
(MrkEska, Srewart, and WIsE; 
Lunp and Wiser), A., i, 415; 
(Wise, ApDAMsS, STEWART, and 
Lunp), A., i, 416. 
from quinolinic acid (Guosn), T., 


(ANGEL), 


vat, ae of, from di- and tri- 
7 methane colouring matters 
(WIELAND), A., i, 99. 

See also Dryophantin. 

Combustion of organic compounds con- 
taining nitrogen (FisHER and 
Wrieut), A., ii, 118. 

spiro-Compounds, formation and stability 
of (INGOLD and Tuorps), T., 321. 

Condenser (HowpEn), A., ii, 22. 
new reflux (Baspa), A., ii, 146; 

(Faust), A., ii, 332. 
Conductivity water. See under Water. 
Conessine, and its hydrogen oxalate 


(Pyman), T., 164. 
ar colouring matters, adsorption of 


(WEDEKIND and RHEINBOLD?T), A., ii, 

270. 

Congo-rubin, colloid chemistry of 
(OsTWALD), A., ii, 400. 

d-Conhydrinone, derivatives of (HrEss 
and Ercnen), A., i, 346. 

Copiapite in coal (McCavucuey), A., ii, 
110. 


Copper, electrolytic potential of, in 
presence of various electrolytes 
(BENVENUTI), A., ii, 386. 

action of, on sodium nitrite (PETERs), 
A,, ii, 413. 
metallic, activation of carbon mon- 
oxide by (Hormann), A., ii, 8. 
Copper alloys with aluminium and 
magnesium (VOGEL), A., ii, 414. 
Copper bases (cupraminines) (EPHRAIM), 
A., ii, 286, 287. 

Copper oxide, blue (ScnENcK), A., ii, 

286. 


selenate, and its derivatives (DENNIS 
and Kouter), A., ii, 336. 
sulphate, electrical conductivity of so- 
lutions of, in presence of sulphuric 
acid (Goopwin and Horscn), 
A., ii, 443. 
equilibrium in the system: sodium 
sulphate, sulphuric acid, water 
and (Footer), A., ii, 361. 
and sodium carbonate, chemistry of 
mixtures of (Monp and HEBER- 
LEIN), T., 908. 
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Copper sulphide, colloidal, adsorption of 
zine sulphide by (ScHERINGA), A., 
ii, 367 
Cupric salts, action of magnesium 
organiccompounds with (KrizEw- 
sky and TurRNER), T., 559. 
bromide and chloride, complex com- 
pounds in solutions of (WATKINS 
and DrenHAM), T., 1269. 
chloride, action of, with mercaptans 
and thioamides (RAy), T., 871. 
hydroxide, preparation of a solution 
of, for use in sugar estimations 
(JusTIN-MUELLER), A., ii, 202. 
solubility of, in potassium and 
sodium hydroxides (JustTin- 
MUELLER), A., ii, 27. 
Cuprous chloride, action of, with 
trichloromethyl compounds 
(Doveuty), A., i, 513 
iodide, estimation of iodine in 
(LASAUSSE), A., ii, 520. 
oxide, colloidal (Rvoss), A., ii, 
367. 
yellow, preparation of (MosER), 
A., ii, 155. 
Copper organic compounds :— 
ferrocyanide, use of, as a membrane 
(Donnan and Garner), T., 1313. 
Copper detection and estimation : — 
detection of (WéBER), A., ii, 35. 
electroanalysis of, without platinum 
electrodes (GuiTERAS), A., ii, 524. 
detection and estimation of, in plant 
ashes (MAQUENNE and DEmovussy), 
A., ii, 170. 
estimation of, volumetrically (KoL- 
THOFF; DBruuNs), A., ii, 80 
estimation of, with hydrocyanic acid 
(JENNESSEAUX), A., ii, 122. 
estimation of, in aluminium alloys 
with iron and zinc (HOLMSEN), 
A., ii, 429. 
Copper-silver mineral, new (Hoven), 
A., ii, 469. 
iso-Cotoin. See 6-Methoxybenzophenone, 
2:4-dihydroxy-. 
Coumarans, syntheses of (RINDFUSZ), 
A., i, 342. 
Coumaranones(v. Auwersand ScHwUTrE; 
v. AUWERS and AUFFENBERG), A., 
i, 217. 
spectrochemistry of (v. AUWERs), A., 
i, 220. 
Coumarin, reduction of (ASAHINA and 
Fusita), A., i, 443. 


‘‘Crackene’’ (MrEver, Hormann, and | 


v. LENDENFELD), A., i, 582. 
Creatine, origin of (THOMAS 
GoERNB), A., i, 197. 
Creatinuria (StezNBOcK and Gross), 
A., i, 107, 


and 
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Creatinuria and acidosis (DENIs and 
Minor), A., i, 188. 

Cresols, electrochemical oxidation of 
(FicoTER and ACKERMANN), A., i, 
586. 

Cresols, amino-, chloroacetyl derivatives 
(Jacons, HEIDELBERGER, and Ro;F), 
A., i, 264. 

o-Cresols, chloro-, and their amino- and 

nitro-derivatives (ZINCKE and 
Preiss), A., i, 154. 

chloroamino-, and chloronitro- 
(ZINCKE and ScHiUrMANN), A,, i, 
156. 

Cresotic acids. Sce 
hydroxy-. 

Crestmoreite (EAKLE), A., ii, 114. 

Cristobalite, relation between tridymite 
and (FENNER), A., ii, 420. 

Critical pressure and temperature, re- 

lations between (FIELDING), A., 
ii, 45. 
solution temperature of ternary 
mixtures (OrTon and Jongs), T., 
1055. 
temperature, determination of (Hack- 
SPILL and MATHIEv), A., ii, 446. 
relation of surface tension to 
(Prup’HoMME), A., ii, 183, 446. 
Crops, effect of different nutriments on 
the yield of (MirscHERticB), A., i, 
143. 
effect of aluminium salts in acid soils 
on the growth of (HARTWELL and 
PEMBER), A., i, 148. 

Croton gubouga, constituents of the 
bark of (Goopson and CLeweEnr), T., 
923. 

Cryoscopy, deduction of, from the laws 
of solubility (CoLson), A., ii, 265. 
Cryptopidene, hydroxy- (Perkin), T., 

742. 


Toluic acids, 


a (PERKIN), T., 744, 772, 
76, 786. 
Cryptopines, and their salts (PERKIN), 
T., 718, 765. 
Crystal assemblage (Gross), A., ii, 100. 
Crystalline substances with colloidal 
properties (HAUSER and HERZFELD), 
A., ii, 290. 
Crystallisation, rhythmic (VoRLANDER 
and Ernst), A., ii, 322. 
velocity of. See Velocity. 
Cans (WEIsER), A., ii, 
4 


Crystals, structure of (MARCELIN), A., 


li, 139 

structure of, and Réntgen rays 
(Gross), A., ii, 272. 

structure and compressibility of 
(Born and Lanp&), A., ii, 188, 
453 ; (VEGARD), A., ii, 453, 
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Crystals, grating theory of the forma- 
tion of (Born), A., ii, 214. 
kinetic-electromagnetic theory of 
(BECKENKAMP), A., ii, 272. 
ionic changes in (WIMMER), A., ii, 
189 


chemical affinity in (Papoa), A., ii, 51. 

thermochemical value of linkings 
between atoms in (PApDoA), A., il, 
96. 


UBJECTS. ii. 635 


Cyanogen haloids, action of, with phenyl- 
hydrazine(PELLIZzARI and GAITER), 

A., i, 134. 
Hydrocyanic acid, catalytic reduction 
of (Barratr and Tirxey), T., 


902. 
detoxication of, by sodium thio- 
sulphate (TEICHMANN and 


NaGEL), A., i, 301. 
change of, into thiocyanie acid in 


orientation of anisotropic liquids on putrefaction (CHELLE), A., ii, 
(GRANDJEAN), A., ii, 322. 3 

transformation between reversible detection and estimation of 
modifications of (Vioua), A., ii, 51. (CHELLE), A., ii, 529. 

diatomic, ultra-red vibrations of estimation of, with copper sulphate 


(Born), A., ii, 127. . 
large, method of growing (Moors), 
A., ii, 398. 
liquid (Mott and OrnstTErN), A., ii, 
101 ; (VoRLANDER), A., ii, 332. 
rotation and structure of (LEH- 
MANN), A., ii, 256. 
artificial coloration of (GAUBERT), 
A., ii, 52. 
mixed, distribution of atoms in (Tam- 
MANN), A.,, ii, 406. 
nonmetallic, atomic structure and 
properties of (TAMMANN and 
Scumiprt), A., ii, 396, 398. 
2-~-Cumidino-py-benzoquinone (H. 
W. Suipa), A., i, 80. 
Cuorin, chemical nature of (LEVENE 
and Komatsv), A., i, 466. 

“Cupferron.” See Phenylhydroxyl- 

amine, nitroso-, ammonium salt. 
Cupreine, and its derivatives (GIEMSA 
and HALBERKANN), A., i, 33. 

Cupreine, 5-amino-, and its salts and 
derivatives (GrEMSA and HALBER- 
KANN), A., i, 343. 

Cupreine-5-thioloxazole and its sulphate 
(GieMSA and HALBERKANN), A., i, 
343. 

Cupric and Cuprous salts. 
Copper. 

Curcumin, synthesis of (LAMPE), A., 
i, 30. 

and its derivatives (GHosH), T., 292. 
Cyanamide, decomposition of, in soils 
(Cowrk), A., i, 376. 
action of, on the development of 
maize (Mazi, VILA, and LEMOIGNE), 
A., i, 614. . 
Cyanates and Cyanic acid. See under 
Cyanogen. 

Cyanogen bromide, action of, on aro- 
matic hydrocarbons in presence of 
aluminium chloride (KARRER and 
ZELLER), A., i, 591. 

chloride (MAUGUIN and Srmon), A., i, 

477, 526; (JENNINGS and ScorTvT), 

A., i, 526. 


and 


See under 


(JENNESSEAUX), A., il, 122. 
Cyanides, estimation of, in presence 
of cyanates and bromides(VELARDI!), 
A., ii, 483. 
Cyanic acid, preparation of, by oxida- 
tion of organic compounds (Fosse), 
A., i, 459. 
Cyanates, estimation of, in presence 
of cyanides and bromides(VELARDI), 
A., ii, 483. 
Cyanuric cyanide (Orr), A., i, 260. 
Cyanuric dimethoxynitrile (O77) A., i, 
260. 
Cyanuric methoxydinitrile (Orr), A., i, 
260. 
apoCyclene, acetyl 
CHIER), A., i, 409. 
Cyclic compounds, graphic formule for 
(Lowy), A., i, 389 
p-Cymene, use of, in preparation of 
photographic developers (Luss), A., 
1, 398. 
p-Cymene, 3:5-dinitro- (ASCHAN, TERAS- 
vuorl, and EKwALL), A., i, 315. 
Cypridina hilgendorfii, photogenic sub- 
stances from (HARVEY), A., i, 299. 
Cystine, soluble, metallic derivatives of 
(StuBeR), A., i, 6. 
in urine (ABDERHALDEN), A., i, 236. 
l-Cystine, dichloroacetyl derivative 
(ABDERHALDEN and SPINNER), A., i, 
576. 

Cystolites, colour reactions of, with 
metallic salts (Moxiscn), A., i, 242. 
Cystopteris alpina, hydrogen cyanide in 

(MrrRANDB), A., i, 113. 
Cytidine-phosphoric acid, crystalline, 
isolation of (THANNHAUSER and 
DorFMULLER), A., i, 228. 
preparation of salts of (LEVENE), A., 
i, 504. 
Cytisine, constitution of (SpATH), A., i, 
451. 
Cytisoline, synthesis of (SrATn), A., i, 
53 


derivative (Ros- 


Cytosine aldehyde, synthesis of (JoHN- 
son and Mikeska), A., i, 499. 
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D. 


8-Dammar-resin, constituents of (ZINKE 
and UNTERKREUTER), A., i, 166. 

Datiscetin (5:7:2’-trihydroxyflavanol), 
synthesis of (BARGELLINI and Prra- 
TONER), A., i, 547. 

Decenoic acid, and its derivatives (NEL- 
son), A., i, 544. 

Decinene (n-octylacetylene) (Picon), A., 
i, 429. 

Decoic acid (a-methylnonoic acid) (NEL- 
son), A., i, 544. 

Dehydro-a-bromo-8-naphthol 
MERER), A., i, 441. 

Dehydrodibromodinaphtholethane, and 
its phenylhydrazone (PUMMERER and 
CHERBULIEZ), A., i, 440. 

Dehydrocholanic acid, and its derivatives 
(Borscuer), A., i, 446. 

Dehydroisodeoxycholic acid, and its 
ethyl ester (WIELAND and Boerscn), 
A., i, 572. 


(Pum- 


Dehydro-a8-dinaphthol-2-ethane, andits , 


phenylhydrazone (PUMMERER and 


CHERBULIEZ), A., i, 440. 


Dehydroguaiaretic acid methyl ether | 
and | 


(Scurorrer, LIcHTENSTADT, 


IninEv), A., i, 86. 
Dehydro-8-homochelidonine (Momoya), | 


A., i, 451. 
Dehydrohydurilic acid (Brirz 
Heyy), A., i, 458. 
Dehydrozsomethyltetrahydroharmine 
methohydroxide, and its salts (PEr- 
KIN and Roprnson), T., 957. 
Dehydronaphthols, constitution of (Pum- 
MERER), A., i, 440. 
Dehydro-oxydinaphthalene oxide, dis- 
sociation of (PUMMERER and FRANK- 
FURTER), A., i, 442. 

Density (specific gravity), relation of, to 
temperature (Herz), A., ii, 268, 
391. 

of elements at absolute zero (HERz), 
A., ii, 220. 
of gases, determination of (MAass and 
Russet), A., ii, 47; (vAN LAAr), 
A., ii, 461. 
of liquids and gases, formula for 
(Antks), A., ii, 184. 
of mixed liquids (HrERz), A., ii, 47. 
Deoxybenzoin, condensation of aldehydes 
with (Das and Guosn), T., 817; 
(Sincu and MazumpeEr), T., 821. 
Deoxycholic acid azide and hydrazide 
(WirtaAND and Srenper), A., i, 
576. 
8-Deoxydehydrocholanic acid, prepara- 
tion and derivatives of (Borscnr), 
A., i, 446. 


and 


Depolarisers of the Becquerel effect (v. 
Samsonow), A., ii, 91. 

Depsides, synthesis of (FiscnHER and 
KADIsSADE), A., i, 206; (Fiscuer), 
A., i, 278. 

B-Desylbutaldehyde (MEERWEIN and 
Kunz), A., i, 28. 

B-Desyl-n-butyric acid (MEERWEIN and 
Kunz), A., i, 23. 

B-Desyl-a-methylvaleraldehyde (MEEr- 
WEIN and K1INz), A., i, 23. 

B-Desyl-a-methyl-n-valeric acid (MrEn- 
WEIN and Kinz), A., i, 28. 

8-Desylpropaldehyde (MEERWEIN and 
Kunz), A., i, 24. 

Detonation, theory of (BEcKER), A., ii, 
460. 

Dextrose (d-glucose ; grape-sugar), muta- 

rotation of (NELSON and BEEGLE), 
A., i, 256. 
compound of, with sodium iodide 
(Wi.rine), A., i, 574. 
simultaneous oxidation of blood and of 
(Fosse), A., i, 297. 
retention of, by kidneys (HAMBURGER 
and ALons), A., i, 364. 
metabolism of. See Metabolism. 
in blood, estimation of (RonDE and 
Swreney ; Satomon ; Hamet), A., 
ii, 84. 
Diacetonamine, preparation of (EvEr- 
Est), T., 588. 
hydrogen oxalate(EvERrEsTand RocEr- 
son), T., 591. 
2:4-Diacetoxybenzoic acid (BERGMANN 
and Danescnart), A., i, 274. 

Diacetylearyophyllinic acid, and its 
potassium salt (Dopcr). A., i, 91. 

Diacetyl-o-dimethylindigotin (Vor- 
LANDER and V. PrrrrFEn), A., i, 226. 

Diacetyl-o-dimethylindigo-white (Vor- 
LANDER aud v. PFEIFFER), A., i, 
226. 

Diacetylindigotin, structure of (Vor- 
LANDER and V. PFEIFFER), A., i, 225. 

Diacetylmalonic acid, ethyl ester, semi- 
carbazone (MicHAEL), A., i, 255. 

Diacetyl-5-methyldioxindole-3-carb- 
oxylic acid, esters of (MARTINET), A., 
i, 281. 

ae-Dialdehydes, preparation of, and their 
conversion into §-lactones (MEER 
WEIN), A., i, 21. 

Dialkyltetrahydrodipyridyls, 
tion of (EMmert), A., i, 455. 

2:6:Diallyl-»-benzoquinone-4-oxime. 
See 2:6-Diallylphenol, 4-nitroso-. 

C-C-Diallylhydantoin (CHEMISCHE FAB- 
RIK VON F. HeypeEn), A., i, 351. 

2:4-Diallylphenol, and its phenylearbam- 
ate (CLAISEN, EIsLEB, and KREMERS), 
A., i, 268. 


constitu- 
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and its 
4-nitroso- 
A. 4 


2:6-Diallylphenol, 4-amino., 
acetyl derivative, and 
(CLAIsEN and KREMERS), 
269. 

2:6-Diallylphenyl allyl ether (CLAISEN, 
E1steB, and Kremers), A., i, 
268. 

Diamagnetism in weak magnetic fields 
(Frivoxp), A., ii, 94. 

o-Diamines, aromatic, condensation of 
phthalic acid with (Lins), A., i, 
174. 

Diamond, structure of (Monk), A., ii, 

229. 
refractive properties of (SILBERSTEIN), 
A., ii, 177 

2:5-Dianilino-p-benzoquinone, 2: im di-p- 
chloro- (H. and W. Surpa), A., i, 
80. 

2:5-Dianilino-p-benzoquinone-p’p”’-di- 
sulphonic acid, 6-chloro-, barium 
hydrogen salt (H. and W. Svuipa), 
A.. i, 80. 

ae a ae ee 
imide (HrLLER), A., i, 543. 

2-5-Dianilino p-densoquinone -p-tolyl- 
imide (HELLER), A., 

Dianilinotoluquinone, 
(HELLER), A., i, 542. 

Dianthranol, 3:3’(3:2’)-dichloro-(ECKERT 
and ToMAScHRE), A., i, 164. 


ti -p-hydroxy- 


1:1’-Dianthraquinonyl, dichloro-deriva- | 


tives (ECKERT and ToMASCHEK), A., 
i, 164. 

BB- ‘Dianthrimide (FARBWERKE VORM. 
Meister, Lucius, & Briinine), A., i, 
125. 

Dianthrimides, bromo- and chloro- (FArn- 
WERKE vorM. Meister, Lucius, & 
Brinino), A., i, 125. 

Dianthrone, chloro-derivatives (ECKERT 
and ToMASCHEK), A., i, 164. 

Diastase, formation and action of (WonL- 

GEMUTH), A., i, 361. 
relation between catalase, peroxydase 
and (Macer), A., i. 49. 

Diastatic reagents (Pa.ur), A., ii, 
83. 

Diazo-compounds, aliphatic, interaction 
of diphenylketen and (SurEDA Y 
BLANEs), A., i, 98. 

Diazoaminobenzenes, /initro- (HANTZSCH 
and Hern), A., ii, 255. 

Diazoethane, reaction of, with carh- 
amide and thiocarbamide (WERNER), 
T., 1168. 

Diazomethane, reaction of, with carb- 
amide and thiocarbamide (WERNER), 
T., 1168. 

Diazonium salts, action of glyoxaline- 
carboxylic esters and anilides with 
(FaRGHER and Pyman), T’., 1015. 
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Diazo-oxides, internal, constitution of 
(Morcan and Evrws), T., 1126. 

Diazoisopentane (W rNER), T., 1101. 

Diazophenols. See Wiazo-oxides. 

isoDiazotoluene, nitro-, potassium salt 
(MEISENHEIMER and Hessg), A., i 
391. 

3:5-Dibenzeneazophenyl propyl ketone, 
2:4:6-trihydroxy- (KARRER), A., i, 
593. 

Dibenzhydrylaniline (STAUDINGER and 
MriEscHER), A., i, 585. 

Dibenzoyl-o-dimethylindigotin (Vor- 
LANDER and v. P¥EIFFER), A., i, 226. 

1:2:3:4-Dibenzoylene-1:4-dihydro-5:6- 
(7:8)-benzquinoxaline (Li£EB), 
175. 

1:2:3:4-Dibenzoylene-1:4-dihydroquin- 
oxaline (Lirs), A., i, 175. 
1:2:3:4-Dibenzoylene-2:3-dihydroxy- 
+ one (Lies), 
» & BFS. 

1: 2. Dibenzoyl- 3-phenyleye a, and 
2-bromo- (KOHLER and JoNnxs), A., i, 
5338, 534. 

2:5- Dibenzylanilino-- "e -\aeem (H. 
and W. SurpA), A., i, 81. 

n-Dibutylamine, preparation of (WER- 
NER), T., 1010. 

as-Dibutylcarbamide 
1014. 

Dibutylearbamyl chloride (WERNER), 

T., 1018. 


A., i, 


(WERNER), T., 


| $:4’-Di-tert.-butyldiphenylamine, _6- 


amino-, and its derivatives (MAL- 
HERBE), A., i, 262. 
5:5’-Dibutyro-3:3’-dimethyldiphenyl- 
methane, 2:4:6:2’:4’:6’-hexahydroxy- 
(KARRER), A., i, 593. 
Dicamphoethandiene (RurPE and AKER- 
MANN), A.,i, 335. 
Dicamphorylideneacetylacetoacetic 
acid, ethyl ester (RupE, WaARDER, 
and TAKAGI), A., i, 28. 
Dicamphorylideneacetylmalonic acid, 
ethyl ester (Rupr, WARDER, and 
TAKAGI), A., i, 28. 
s-Dicamphylethane (Rure and AKER- 
MANN), A., i, 335, 
aa’-Dicarbamyl-2-methylceyclohexane- 
1:l-diacetic acid, w-imide of (Kon 
and THorpPe), T., 694. 
aa’-Dicarbamylcyc/upentane-1:1-diacetic 
acid, w-imide of (Kon and THoRPE), 
T., 701. 
Dicarbethoxycureumin, 
tives (Guosn), T., 295. 
Dicarbiminoethyl carbonate (FRANKEL 
and CorNnELIvs), A., i, 67 
Dicinnamoylmethane, mono- and di- 
hydroxy- (LAMPE and GODLEWSKA), 
A., i, 32. 


bromo-deriva- 
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2:5-Di-~-cumidino-p-benzoquinone (H. 
and W. Surpa), A., i, 80. 

Dicyanines. See Quinocyanines. 

Dicyanodiamide (cyanoguanidine), de- 

composition of, in soils (Cowrk), 
A., i, 376. 
action of, on the development of maize 
(Maze, Vita, and Lemorcne), A 
i, 614. 
2:5-Di-p-dimethylaminoanilino--benzo- 
quinone (HELLER), A., i, 542. 

Dielectric constants of gases (JoNA), A., 
ii, 130. 

Dielectric liquids. See Liquids. 

Diet, importance of quantitative measure- 
ments in work on the accessory factors 
in (CHIcK and Hume), A., i, 561. 

3:4-Diethoxyaniline (HEIDELBERGER 
and Jacons), A., i, 590. 

Diethoxychloroacetanilides (HEIDEL- 
BERGER and JAcops), A., i, 590. 

Diethyl sulphide, compounds of, with 

mercuric iodide and _ alkyl 
iodides (RAy and Guna), T., 
1154. 

BB’-dichloro- (mustard gas), pre- 
paration of (GomBERG), A., i, 
567. 

physical constants of (ADAMS 
and Wi.urAmson), A., i, 118. 

solubility, hydrolysis and estima- 
tion of (HorKins), A., i, 250. 

Diethylaminoacetodiethylamide (HAHN 
and Loos), A., i, 19. 

o-Diethylaminoacetoxybenzoic acid, de- 
rivatives of (HAauN and Loos), A., 
i, 18. 

Diethylaminoacetylsalicylic acid. See 
o-Diethylaminoacetoxybenzoic acid. 
a-Diethylaminobutan-y-ol (FourRNEAU 
and RaMART-Lucas), A., i, 435. 
a-Diethylaminopentan-y-ol, and its de- 
rivatives (FouRNEAU and RAMART- 

Lucas), A., i, 435. 

Diethylearbamylglycollic acid, and its 
salts and ethyl ester (AHLQVIST), 
A., i, 437. 

8-Diethylcarbobenzonic acid. See (8)- 
75-Dipheny|-8-methylvalerolactone. 

Diethyleneguanidine, salts and metallic 
derivatives of (PreRRon), A., i, 
417. 

Diethyl ketones, manufacture of (Sina- 
wick and LAMBERT), A., i, 196. 

Diffusion of acids in gels (E. A. and 

H. T. Grawam), A., ii, 50; (WIL- 

son), A., ii, 185. 

of double salts (ToRRANCE), A., ii, 
393. 

of electrolytes into jellies (v. 
Firnra and Busanovit), A., ii, 
13. 
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Diffusion of solutions across membranes 
of amyl alcohol and copper ferro- 
cyanide (DoNNAN and GARNER), 
T., 1313. 

of water through collodion membranes 
(Logs), A., ii, 399. 
velocity of. See Velocity. 


Difurfurylmethyl — semicarbazone 
of (MippENporp), A., i, 130. 
Digitaligenin, derivatives of (KILran1), 
A., i, 91. 
Digitalis glucosides (KiL1An1), A 
90, 214. 


adsorption of (MANNIcH), A., i, 277. 
detection of (BALJET), A., ii, 438, 
Digitogenic Pcs derivatives of 

(Krxr1an1), A., i, 90, 214, 
gay hi cystine (ABDERHALDEN and 
PINNER) i, 576. 

Diglycyldi- -l- + 
(ABDERHALDEN and SPINNER), A. i, 
576. 

Dihydroanhydrocryptopines, and their 
salts (PERKIN), T., 748, 775, 781. 

Dihydroanhydrodihydrocryptopine, and 
its salts (PERKIN), T., 754. 

Dihydroisoanhydrodihydromethyl- 
cryptopine (PERKIN), T., 757. 

Dihydroanhydromethyleryptopine, an 
its salts (PERKIN), T., 740. 

Dihydroanhydro-W-methylberberine, and 
its salts (PERKIN), T., 779. 

Dihydroanhydrotetrahydromethyl- 
—— and its salts (PERKIN), 
T., 760 

Dihydroaniline. See 
diene, l-amino-. 

N-Dihydro-1:2:2’:1’-anthraquinoneazine 
(Morton, DANDRIDGE, and Morron 
Sunpour Fasrics), A., i, 352. 

1:2-Dihydrobenzoxazolone-4-arsinic acid 
(FARGHER), T., 991. 

Dihydrocinchonidine, hydroxy-, - its 
diacetyl derivative (LicER), A., i, 
451. 

Dihydrocryptopidene 
762. 


A*4-cycloHexa- 


(PERKIN),  T., 


Dihydrocryptopidenic acid and its anil- 
ide (PERKIN), T., 764. 
ee (Perkin), T., 


ot... and its a ag 
(G IeEMSA and HALBERKANN), A., i, 


Bihyaredianthrene, chloro- eg ag 
(Eckert and Tomascuek), A., i, 
164. 

Dihydrodi-peri-naphthaselendiazole 
(HINsBERG), A., i, 226. 

B- Dihydroeucarvone derivatives (WAL- 
nach and SravpacueEr), A., i, 
276. 
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Dihydroglyoxalines, dihydroxy-, con- 
stitution and reactions of (Diets and 
SaLomoyn), A., i, 226. 

Dihydroionol (Ruzicka), A., i, 541. 

Dihydroionone, and its semicarbazide 
(Ruzicka), A., i, 541. 

Dihydromethylisoanhydrocryptopines 
and their salts (PERKIN), T., 782. 

Dihydromethyleryptopine (PERKIN), T., 
746. 


Dihydroperillen (Konno and YaAma- 
GUCHI), A., i, 492. 

Dihydropiperonal ketone (VAVoN and 
FAILLEBIN), A., i, 447. 

2:3'-Di-indeny1-3-cyanoacetic acid, ethyl 
ester (INGOLD and Tuorpe), T., 151. 

2:4-Diketo-5-p-aminobenzylidenethi- 
azolidine (ANDREASCBH), A., i, 97. 
3:5-Diketo-1-benzenesulphonyipiperaz- 
ine, action of nitric acid on (DUBSKY 
and BLuMER), A., i, 288. 
2:6-Diketo-4-benzyl-4-ethylpiperidine, 
3:5-dieyano- (GUARESCHI), A., i, 95. 
2:6-Diketo-4-benzyl-4-methylpiperidine, 
3:5-dieyano-, and its ammonium salt 
(GuAREsCHI), A., i, 94. 
2:6-Diketo-4-benzyl-4-n- and -iso-propyl- 
piperidines, 3:5-dicyano- (GUARES- 
CHI), A., i, 95. 
8-Diketocholanic acid. 
isodeoxycholic acid. 
3:5-Diketo-1:4-diphenylpiperazine, pre- 
paration of (Dussky), A., i, 290. 
3:5-Diketo-l-ethylpiperazine, and _ its 
derivatives (UVuBsky and BLUMER), 
A., i, 289. 

Diketohydrindene (indandione), deriva- 
tives of (VAs and Guosn), A., i, 542. 

Diketomethylcyc/ohexadienes, dinitro-, 
potassium derivatives (MEISENHEIMER 
and Hesse), A., i, 390. 

2:6-Diketo-4-8-phenylethyl-4-ethylpi- 
peridine, 3:5-dicyano- (GUARESCHI), 
A., i, 95. 

4:6-Diketophenyl-1-ethylhexahydro- 
1:3:5-triazine (HALE and LANGE), A., 
i, 225. 

3:5-Diketo-1-phenylpiperazine, prepara- 
tion of, and dinitro- (DuBsky), A., 
i, 289, 

Diketopiperazines (Dunsky and BLuUM- 
ER), A., i, 288, 289; (Dussxy, Iz- 
DEBSKA-DOMANSKA, SPRITZMANN, 
VAN LIER-WENSINK, and GRANACH- 
ER), A., i, 289. 

2:5-Diketopiperazine-1:4-diacetic acid, 
methyl ester (DuBsky and BLUMER), 
A., i, 289. 

Diketo-8-quinacridone, and mono- and 
di-nitro-, and their derivatives 
(BAczyNsk1 and v. NIEMENTOWSKI), 
A., i, 352, 


See Dehydro- 
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3:5-Diketo-1-)-tolylpiperazine, prepara- 
tion of, and dinitro- (Dussky), A., 
i, 290. , 
Di-/-leucyldiglycyl-/-cystine, and its 
dichloroacetyl derivative (ABDER- 
HALDEN and SpINNER), A., i, 576. 
3:5-Dimethoxyaceto-y-phenetidide, and 
2-bromo- (BocErr and EHRLICH), 
A., i, 483. 
monohydrate, solubility of, in water 
(Bogert and Enruicu), A., ii, 
451, 
1:3-Dimethoxybenzene, nitroamino-, 
derivatives of (VERMEULEN), A., i, 
124. 
Dimethoxy-l-benzoyleoumarones, and 
hydroxy-, and their derivatives 
(TamBor and GuBLER), A., i, 216. 
Dimethoxybenzylidenecoumaranones 
(TAMBOk and GuBLER), A., i, 217. 
Dimethoxychloroacetanilides (HEIDEL- 
BERGER and JAcoss), A., i, 589. 
Dimethoxydimethylaminotriphenylearb- 
inol (HANrzscnH), A., ii, 256. 
3:5-Dimethoxydulecin. See 3:5-Di- 
methoxy-4-ethoxyphenylcarbamide. 
3:5-Dimethoxy-4-ethoxybenzeneazo-8- 
naphthol. See 3:5-Dimethoxyphene- 
tidineazo-8-naphthol. 
3:5-Dimethoxy-4-ethoxybenzoic acid, 
and its derivatives (Bocrrt and Enr- 
LIcH), A., i, 483. 
3:5-Dimethoxy-4-ethoxycarbanilide. See 
3:5-Dimethoxy-4-ethoxy-s-diphenyl- 
carbamide. 
3:5-Dimethoxy-4-ethoxy-s-diphenyl- 
carbamide (Bocrerr and Enrtuicn), 
A., i, 484. 
3:5-Dimethoxy-4-ethoxyphenol (homo- 
antiarol) (Bogert and Exnruicn), A., 
i, 483. 
2:5-Dimethoxy-4-ethoxyphenylcarb- 
amide (BoGErt and Enruicn), A., i, 
484, 
2:4-Dimethoxy-5-ethylpyrimidine, and 
6-chloro- (v. Merrkatz), A., i, 
356. 
Dimethoxyfuchsondimethylimonium 
chloride (Hanrzscu), A., ii, 
256. 
$:5-Dimethoxy-p-phenetidine (BoGERT 
and Exruicn), A., i, 483 
3:5-Dimethoxyphenetidineazo-8-naph- 
thol (Bocrrr and Enruicn), A., i, 
484. 
3:5-Dimethoxy-4-phenetole, 1-iodo- (Bo- 
GERT and Enrica), A., i, 484. 
2’:4’-Dimethoxy-4-phenylcoumarin, 5:7- 
dihydroxy- (Sonn), A., i, 92. 
3:4-Dimethoxyphenyl methyl ketone 
2:6-dihydroxy-, acetyl derivative 
(BARGELLINI), A., i, 546. 
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BB-Dimethoxy-a-phenylpropionic acid, 
methyl ester (WIsSLICENUS and BIL- 
HUBER), A., i, 19. 

Di-o-methoxystyryl ketone phenylhyd- 
razone (STRAUS, Murrat, and HEI172z), 
A., i, 42. 

Dimethylacetoacetic acid, ethyl ester, 
semicarbazone (MicHAEL), A., i, 
255. 

2-Dimethylamino-10-benzylideneanthr- 
one (WEITz), A., i, 292. 

4-Dimethylaminobenzylidenecoumaran- 
one (TAMBOR and GuBLER), A., i, 
217. 

p-Dimethylaminobenzylidenedeoxybenz- 
oin (Sincu and Mazumper), T., 
825. 

a-Dimethylaminobutan-y-ol, and _ its 
benzoyl ether hydrochloride (Four- 
nEAU and Ramart-Lucas), A., i, 
435. 

a-Dimethylaminohexan-y-ol, and its 
cinnamyl ether hydrochloride (Wour- 
nEav and Ramart-Lvucas), A., i, 
435. 

a-Dimethylamino-{-methylheptan-y-ol, 
and its benzoyl ether hydrochloride 
(Fourngav and Ramart-Luvcas), A., 
i, 435. 

a-Dimethylaminopentan-y-ol, and _ its 
derivatives (FouRNEAU and RAMART- 
Lucas), A., i, 435. 

m-Dimethylaminophenolquinolinein 
(Guosn), T., 1105. 

4-Dimethylaminoisophthalic acid (WxEG- 
SCHEIDER, MA.LuF, EHRLICH, and 
SxutTezky), A., i, 77. 

Dimethylaminoplatinum, 
(TscHUGAEY), A., ii, 292. 

p-Dimethylamino-a-thiolcinnamic acid 
(ANDREASCB), A., i, 97. 

Dimethylammonium nitroprusside (Bur- 
rows and ‘l'uRNER), T., 1434. 

Dimethylaniline, condensation of 
o-phthalaldehyde and (Weitz), A., i, 
290. 

Dimethylaniline, 3:4- and 3:5-dibromo- 
and their salts (VORLANDER and 
Sresert), A., i, 321. 

nitroso-, equilibrium of, with amines 
(KREMANN and WLK), A., ii, 275. 
2:5-Dimethylanilino-p-benzoquinone 
and 2:5-di-o-hydroxy- (H. and W. 
Supa), A., i, 81. 
2’:4’- and 2:5-dichloro-derivatives 
(TguTscHER), A., i, 83. 

N-Dimethylanthranilic acid, salts of 
(VORLANDER and JANECKE), A., i, 
263. 

3:3’-Dimethylarsenobenzene, 
dihydroxy-5:5’-diamino-, 
chloride (FARGHER), T., 990. 


diiodo- 


4:4’- 
dihydro- 
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2:2’- and 7:7’- Dimethyl-5:5’-arseno- 
1:3:1':3’-benzodiazoles, and their 
dihydrochlorides (BAXTER and Farg- 
HER), T., 1377. 
2:4’-Dimethylazobenzene, 6-nitro- (Mrr. 
SENHEIMER and HeEssg), A., i, 390. 
2:7-Dimethyl-1:3-benzodiazole-5-arsinic 
acid (Baxrer and FarGHER), T., 
1379. 
a8-Dimethyl-A*-butenoic acid, ethyl 
ester (WILLSTATTER and Hatt), A.,i, 
432. 
2:5-Dimethyl-1-n-butylbenziminazole, 
and its picrate (REILLY and HIckrn- 
BotTToM), T., 178. 
2:2-Dimethyl-6-isobutylpiperidine, 4. 
amino- and 4-hydroxy-, and their 
derivatives (HARRIES and ScHELL- 
HORN), A., i, 130. 
2:2-Dimethy1-6-isobutyl-4-piperidone, 
derivatives of (HARRIES and SCHELL- 
HORN), A., i, 132. 
pp’ -Dimethylearbonatodicinnamoyl- 
methane (LAmre and GopLEwska), 
A., i, 82. 
3:5-Di-p-methylcarbonatostyrylisvoxaz- 
ole (LAMPE and GopLEWwsKa), A, 
i, 32. 
r-ay-Dimethyl-a-carboxyglutaric acid, 
and its salts and ethyi ester (MOLLER), 
A., i, 383. 
2:6-Dimethylcinchomeronic acid, acid 
esters of (WEGSCHEIDER), A., i, 36. 
3:5-Dimethylcoumaranone, derivatives 
of (v. AUWERS and AUFFENBERG), 
A., i, 218. 
1-bromo- (v. AUWEKs and AUFFEN- 
BERG), A., i, 219. 
Dimethylcureumin, 
(Guosu), T., 296. 
Dimethyldehydrohydurilie acid (Bi11z, 
Heyn, and Birow), A., i, 459. 
Dimethyl-A'-dihydronaphthalenes, and 
their dibromides (Scurorter, Licu- 
TENSTADT, and IRINEvU), A., i, 84, 
86. 
1:2-Dimethy]-1:2-dihydroquinoline, salts 
of (FrruND and KEssiEr), A., i, 284. 
5:7-Dimethyldioxindole, and its O-acetyl 
derivative (MARTINET), A., i, 281. 
5:7-Dimethyldioxindole-3-carboxylic 
acid, esters of, and their diacetyl 
derivatives (MARTINET), A., i, 281. 
5:5-Dimethyldicyc/opentan-3-one-1:2:4- 
tricarboxylic acid, ethyl dihydrogen 
ester (INGOLD and Tuorpe), T., 383. 
1:4-Dimethyl-1-ethyleoumaranone, and 
its semicarbazone (v. AUWERS and 
Scutrre), A., i, 217. 
ay-Dimethylglutaric acids, 
active, an 


bromo-derivatives 


optically 
their salts and derivatives 
(MétEr), A., i, 384, 
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apts pot om mercer preparation of, 

and its hydrochloride (FaRGHER and 
Pyman), T., 232. 

1:7-Dimethyl-1:2:2-bicycloheptane-2- 
— acid. See a-Fenchenylanic 
aci 

By-Dimethyl-Ay-heptene-8(-dicarb- 
oxylic acid, and its ethyl ester (Ru- 
zicKA), A., i, 210. 

9:4-Dimethylcyclohexane- 1:1-diacetic 
acid, and its derivatives, and aa-di- 
cyano-, w-imide of (Kon and THorPE), 
, 695. 

By- Dimethy]- Ay- hexene-8¢- -dicarboxylic 
acid, and its ethyl ester (Ruzicka), 
A., i, 210. 

s-Dimethylhydurilic acid, and 5:5’-di 
bromo- and -dichloro- (Binrz, Heyy, 
and BiuLow), A., i, 459. 

4:7- es (SANDMEYER), A 
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5:7- Dimethylisatin isomerism of (HEL- 
LER), A., i, 36, 282. 

Dimethyl | ” Ketones, manufacture of 
(SipGwick and Lampert), A., i, 196. 

Dimethyl methylarabinoside (Invi E 
and Dick), T., 599. 

1:2-Dimethylnaphthalene (ScHROETER, 
LICHTENSTADT, and IRINEU), A., i, 86. 

Dimethylnaphthalenes, and their de- 
rivatives (WEISSGERBER and Kru 7 

i, 315; (WeISSGERBER), A., i, 


Dimethylnaphthaquinones (WEISSGER- 
BER and KRUBER), A., i, 315. 
wee (W EISSGERBER and 
KRuBER), A., i, 315. 
4:9-Dimethyl- v- -1: '8-isonaphthoxazone, 
and its salts (Dey and Goswam)), T 
539. 
1:3-Di(methylnitroamino) benzene, 2:4:6- 
trinitro-, effect of substitution on the 
mobility of the methylnitroamino- 
groups in (vAN Dury), A., i, 121. 
By-Dimethylpentane, 3-iodo- (WILL- 
STATTER and Harr), A., i, 432. 
By-Dimethyl-5-pentanol (\WILLSTATTER 
and Hatt), A., i, 432. 
Dimethylphenyl hydrogen arsenide, 
sodium derivative, preparation of 
(WuirTe), A., i, 560. 
Diniethylphlorobutyrophenone. 
5-Xylyl propyl ketone, 
hydroxy-. 
1:2-Dimethyl-7-n-propyldihydroindole, 
and its salts (v. BrRaAuN, HErpER, and 
WyczaTKowskKA), A., i, 4 
6:8-Dimethylquinoline, cl:loro- 
hydroxy (SrparH), A | i, 453. 
dihydroxy- (HELLER), A., i, 283. 
6:8-Dimethylquinoline- eer 
acid, 4-hydroxy- (SpATnH), A., i, 453. 


See m- 
2:4:6-tri- 


and 
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Dimethylrhodim (TcHErNrAc), T., 1076. 

1:2-Dimethyl-1:2:3:4-tetrahydronaph- 
thalene, 1-hydroxy- ees 
LIcHTENSTADT, and Iringv), A., i, 
86. 

2:3-Dimethyltetrahydronaphthol 
(SCHROETER, LICHTENSTADT, 
IrtNEv), A., i, 84. 

— (TcuErN1Ac), T., 
1085. 


and 


2:5-Dimethyl-p-toluidino-p-benzoquin- 
one (H. and W. Suipa), A., i, 81. 

1:3-Dimethyluracil, 5-amino-, and its 
salts (JOHNSON and Matsuo), A., i, 
499. 

a8-Dimethylvaleric acid, §-hydroxy-, 
ethyl ester (WILLSTATTER mn Hatt), 
A., i, 432. 

Di-peri-naphthaselendiazole, 
hydrochloride (HINsBERG), 


and its 
A., i, 226. 


o8-Dinaphthol-2-ethane, and its diacetyl 
derivative, and 6:6’-dibromo- (PumM- 
MERER and CHFRBULIEZ), 
af’-Dinaphthyl 
hydroxy- 

441, 


A., i, 440. 
ether, a’-bromo-£- 
(PuMMERER), A., i, 


B-hydroxy-, preparation of (Pum- 
MERER and CHERBULIEZ), A., i, 
442. 
sag meray (Dains, GREIDER, 
and Kipwe.t), A., i, 401. 
Di-a-naphthylearbamide _—— GREI- 
DER, and Kipwett), A., i, 401. 
Dioxindoles, action a phenylhydrazine 
on (MarTINET), A., 1, 221. + 
Dioxodisiloxane, action of ammonia on 
(ScHwanrz), A., ii, 283. 
Dioxy--cryptopidene (PerkIN), T., 773. 
Dioxymethylisoanhydrodihydrocryptop- 
ine (PERKIN), T., 739. 
Diphenyl, preparation of (KRizEwsky 
and Turner), T., 559. 
2:5-Diphenyl-4-a-acetoxybenzylfuran 
(KoHLER and Jongs), A., i, 533. 
5-Diphenylacridine, and its amino- 
derivatives en GOLDSTEIN, 
and Tscnuup!), A., i, 554. 
Diphenylamine, preparation of (RocERs 
and Pont pE Nemours & Co.), 
A., i, 528. 
equilibrium of, with phenols 1 
MANN and "ScHapincER), A — 4 
275. 
action of nitric and nitrous acids on 
(H. and P. Ryan), A., i, 481, 482. 
Diphenylamine, bromonitro-, derivatives 
= _— and O’Riorpay), A a 
4 
a (RYAN and GLOVER), 
“yy 
tetranitro- (TINGLE and LAWRANCE), 
A., i, 394. 
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Diphenylamine, hexanitro-, preparation 
of (HOFFMAN and Dame), a & 
394. 
salts of (Kast and LANGHANs), 
A., i, 394. 
ye-Dipheny]l-a-p-anisyl-Ay-pentadien-e- 


one, a-hydroxy-, and its picrate 
(DiLtTHEY), A., i, 413. 
Diphenylarsinic acid, hydrobromides 


and hydrochlorides of (GRIGNARD and 
Rivat), A., i, 460. 

Diphenylarsinic acid, amino-, hydroxy- 
and nitro-, and their derivatives 
(FareHER), T., 986. 

di-p-amino- (Koper and Davis), 


A., i, 230. 
op’ - -dihydroxy- (Jacoss and HEIpEL- 
BERGER), A., i, 605 
2:3-Diphenylbenzopyronium chloride 
(Das and Guosn), T., 819; (Sincu 


and MAzuMDER), T., 822. 
$:5-Diphenyl-2-benzylfuran, and _ its 
2-carboxyanilide and 2-carboxylic 
acid (KOHLER and Jonsgs), A., i, 534. 
ay-Diphenyl-8-benzylpropane-a§-diol, 
and its acetyl derivative (OREKHOFF 
and Zive), A., i, 205. 
ee eee 
(KoHLER and JonEs), A., i, 533. 
86-Diphenylbutane-aa- dicarboxylic acid, 
-hydroxy- (Davis), A., i, 530. 
85-Diphenyl-Ay-butene-a- carboxylic 
acid, and its derivatives (Davis), 
A., i, 530. 
BB- a oe 
(Orf&KHOFF), A., i, 205. 
5-Diphenyldihydroacridine, nitro-deriva- 
tives of (KEHRMANN, GOLDSTEIN, and 
Tscuupt!), A., i, 537. 

Diphenyl--p-dimethylaminophenyl- 
nitrone, and its diphenylketen deriva- 
tive (STAUDINGER, MIESCHER, and 
ScHLENKER), A., i, 586. 

NN’-Diphenyl-NV N’-dimethylbenzidine 
(WIELAND), A., i, 323. 

Diphenyldimethylearbamide, prepara- 
tion of (WINKEL), A., i, 584. 

foe oe (Fors- 
TER and SprnneER), T., 893. 

Diphenylenediphenyl-N-phenylnitrene 
(STAUDINGER, 
ScHLENKER), A., i, 586. 

em mp eg (PELLIZZARI 
and GAITER), A., i, 135 

Diphenylene-/-phenylnitrone, and its 
diphenylketen derivative (STaupDIN- 
GER, MIEscHER, and SCHLENKER), 
A., i, 586. 

sat ty ae ether (ScHROETER), 

“4 ; 

Diphenylethylearbinol, p-amino- (Por- 

TER and Hirst), A., i, 558. 


alcohol 


MIESCHER, and 
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Diphenylethylenediamine, preparation 
and nitro-derivatives of (BENNETT), 
T., 576. 

1 :8-Dipheny!- -4-ethyl-5-pyrrolone (ALM- 
sTROM), A., i, 94. 

1:5: Diphenylfuran, 3-bromo- (Ko#Ler 
and ENGELBRECHT), A., i, 583. 

a ne Ye ee 
(KOHLER and Jonks), A., i, 534. 

a8-Diphenylglutaric acid, and its methyl 
ester (MEERWEIN and Dorr), A 
i, 24. 

2:5-Diphenyl-4-a-hydroxybenzylfuran 
(KoHLER and Jongs), A., i, 583. 

e-Dipheny]-a-y-hydroxyphenyl-Acy- 
eg ge a-hydroxy- (Dii- 
THEY), A., i, 413. 

2:4- -Diphenyl- -6-y-hydroxyphenylpyryl- 
ium chloride (DitrHey), A., i, 
413. 

Diphenylketen, interaction of aliphatic 
diazo-compounds and (SUREDA yY 
Buanss), A,, i, 98. 

Diphenylmethane- -pp’ -bisdimethylethyl- 
—— er diiodide (WEDEKIND and 
GoosT), A., i, 286. 

Diphenylmethanediammonium- (methyl- 
ethylpropyl)-methylethylbenzyl salts 
(WEDEKIND and Goost), A., i, 
286. 

2 TE ae 
(Hetrerica), A., i, 386. 

Diphenylmethylaminesulphonic acid, 
and its sodium salt (WIELAND), A., i 
323. 

Diphenylmethylearbinol, p-amino- 
(PorTER and Hirst), A., i, 558. 

Diphenyl-a-methy1-8-ethylvalerolact- 
ones (MEERWEIN and Kunz), A., 
i, 23. 

a8-Diphenyl-3-methylpentane-af-diol 
(OREKHOFF and ZIve), A., i, 272. 

1:3-Diphenyl-4-methyl-5-pyrrolone 
(ALMSTROM), A., i, 94. 

(8)-75-Dipheny1-8- -methylvalerolactone 
(MEERWEIN and Kutinz), A., i, 
924, 

2:3-Diphenylnaphthapyronium clhiloride 
(Sine and MazumpeEr), '’., 823. 

Diphenylnitrosoamine, nitro-derivatives 

(Ryan and GutLover), A.,. i, 
13. 

4:10-dinitro- (H. and P. Ryan), A 
i, 482. 

Diphenyl-o-nitro-y-tolylmethane, 4:4’- 
dinitro- (HANTzscH and HEIN), A., ii, 
254. 

Diphenylphthalidecarboxylic acid, hydr- 
oxy- (Morr), A., i 

4:4’-Diphenylpinacyanole, salts of 
(Fiscuer, Bauer, MERKEL, and 
ScHEIBE), A., i, 174. 


ai 
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4:6-Diphenyl-1:2-pyrone (KOHLER and 
STEELE), A., i, 532. 

2:8-Diphenylquinoline, 4-hydroxy- 
(Sincu and MazumpeERr), T., 823. 

Diphenyl-N-p-tolylnitrone, and its di- 
phenylketen derivative (Sr “rege 
MIEscHER, and SCHLENKER), A., i, 
585. 

5:5-Dipheny1-3-tolylthiazolid-2:4-diones 
(BECKER and Bistrzyckt), A., i, 207. 

a-Diphenyltruxandiol (SrorrMER and 
FoERSTER), A., i, 445. 

a- and y-Diphenyltruxanes (STOERMER 
and Foerster), A., i, 445. 

a- and y-Diphenyltruxones, and their 
derivatives (SromeRMER and Foxr- 
STER), A., i, 445. 

1:4- Diphenyluretidone, and its — 
derivative (HALE and Lange), A,, i, 
225. 

By-Diphenyl-n-valeric acid (MEERWEIN 
and Dorr), A., i, 24. 
88-Diphenylvaleric acid, 

and its derivatives (Davis), 

530. 
8y-Diphenylvalerolactone 

and Dorr), A., i, 24. 

85-Diphenylvalerolactone (Davis), A., 
i, 530. 

y5-Diphenylvalerolactone 
and Kunz), A., i, 24. 

Diphthalyl-1:2-naphthalenediamine 
(Liss), A., i, 175. 

Diphthalyl-o-phenylenediamine (Lirs), 
A., i, 174. 

Dipiperonal ketone, catalytic hydrogena- 
tion of (VAVON and FaILLesin), A 
i, 447. 

Dipiperonyl disulphide, 
(WILKENDORP), A., i, 350. 

y- and 5-Dipropylearbobenzonic _ acid. 
See y- and 8- Diphenyl-a-methy]- 
B-ethylvalerolactones. 

88-Di-n-propylglutaric acid, and its 
ammonium salt (GUARESCHI), A., i, 
385. 

Dipropyl ketone, semicarbazone*(LyNy), 
A., i, 246. 

Dipropylphenols, and their phenylearb- 
amates (CLAISEN, EISLEB, and 
KRrEMERs), A., i, 267. 

3:5-Dipropylsalicylic acid (CLAISEN, 
EIsLEB, and KrEMERs), A., i, 268. 

Diquinolonylenecarbinol, and its potas- 
sium salt wey and v. NIEMEN- 
TOWSKI), A., i, 354. 

Diquinolonyleneglycollic = 


5-hydroxy-, 
a. & 


(MrEerwWEIN 


(MEERWEIN 


di-6-nitro- 


acid 


CZYNSKI and v. NIEMENTOWSKI), A 
i, 354. 

Diquinopyridone, and its dihydrochloride 
(v. NIEMENTOWSKI and SucHARDA), 
A., i, 355. 
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3:2’-Diquinolyl, 4:4’-dihydroxy-, and its 
potassium salt (BaczyNskI and vy. 
NIEMENTOWSKI), A., i, 353. 

5:5’-Diquinolyl, 8:8’-dihydroxy-, and 
its hydrochloride and diacetyl de- 
rivative (Bratz and v. NIEMEN- 
TOWSKI), A., i, 223. 

3:2-Diquinolyl-3-carboxylic acid (Vv. 
IHNATOWICZ and v. NIEMENTOWSK]), 
A., i, 228. 

Disaccharides, constitution of (HawortH 
and LerrcH), 'I’., 809. 

Disalicylidenebenzidine, 3:8’- and -5:5’- 
di-nitro- (ADAMs), A., i, 162. 

Disinfectants, power of elements and 
compounds as (FRIEDENTHAL), A., i, 
366. 

Disperse systems. See Systems. 
Dispersion, rotatory, of organic com- 
pounds (Lowry and ApramM), T 

300. 

Dissociation of strong 
(BrsERRUM), A., ii, 9. 
Distillation, fractional, limits of (Dur- 

TON), A., ii, 136. 
thermodynamics of (MARILLER), A., 
ii, 184. 
in steam (RicHMOND), A., ii, 435. 

Distillation apparatus (Mc HaRcur), 
A., ii, 360; (vaAN Urxk), A., ii, 
463. 

Distyryl ketone (dibenzylidencacetone), 
and di-o-chloro-, and their phenyl- 
Se % (Straus, Murrat, and 
Heitz), A., i, 42. 

Disulphidobismethylenedioxycinnamic 
acid (ANDREASCH), A., i, 97 


electrolytes 


Disulphidodifurylacrylic acid * (AN- 
DREASCH), A., i, 97. 
Dithiazylamine (TcuEernrac), T., 1082. 


Dithioacetic acid, nitro-, potassium salt 
(FreEvND), A., i, 310. 

2:5-Ditoluidino-p-benzoquinones (H. and 
W. Surpa), A., i, 80. 

Ditolylamine, dinitro- (RYAN and O’R1- 
oRDAN), A., i, 478. 


| Di-o-tolylbiuret (DAINs, GREIDER, and 


KIpWELL), A., i, 401. 
Divanillylidenemesityl oxide (GHOsH), 
2:5-Di-as-m-xylidino-p- ra’ wm 

(H. and W. Surpa), A yi, 80. 

Dogs, nitrogen metabolism in, after ad- 
ministration of thyroid (RoHDE and 
STocKHOLM), A., i, 185. 

Dracorubin tests for detection of colour 
less organic liquids (DierEricn), A., 
ii, 202. 

Drugs, study of the toxicity of, by 
means of the guttameter (EscHBAUM), 
A., i, 139. 

Dryophantin Nisrxenstein), T., 1330. 
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Dysprosium, are spectrum of (EpER), 
A,, ii, 381, 


Earths, rare (WicHERS, Hopkins, and 
BALKE), A., ii, 27; (KREMERS 
and Hopkins), A., ii, 466. 
limiting absorption frequencies of 
Rontgen rays by (StegBauHn and 
Jénsson), A., ii, 311. 
Egg-albumin. See Albumin. 
Ektropite (Fink), A., ii, 112. 
Electric arc, metallic vapour (Popszvs), 
A., ii, 445. 
cataphoresis, measurement of (Svep- 
BERG and ANDERSSON), A., ii, 315. 
charge produced by spraying anti- 
pyretics (ZWAARDEMAKER and 
ZEEHUISEN), A., ii, 92. 
current interrupter, simple (Drun- 
NER), A., ii, 225. 
discharge, decomposition of dielectric 
liquids by (Urbain and Scat), A., 
ii, 214. 
field, effect of, on spectra (Starx, 
HARDTKE, and LIEBERT ; 
STARK), A., ii, 37; (Lieserr), 
A., ii, 38 ; (Rirrer), A., ii, 378; 
(TAKAMINE and Koxvusv), A., ii, 
378, 379, 380; (Yosurpa), A., ii, 
379, 380., 
molecular, in gases (DeByrs), A., ii, 
211. 
glow lamp, removal of residual gases 
from (HAMBURG), A., ii, 388. 
Electrical conductivity (ScHLESINGER 
and Mutuinrx), A., ii, 91. 
theory of (Lorenz), A., ii, 262. 
use of the thermionic awmplifier in 
measurements of (Hatt and 
Apams), A., ii, 490. 
of mixtures of colloids (GREEN), A., 
ii, 398. 
of isotopic elements (Lortne), A., ii, 
313, 384, 491. 
state of super-, in metals (Crom- 
MELIN), A., ii, 315. 
of non-aqueous solutions (CREIGHTON 
and Way), A., ii, 44; (Cre1GHTon), 
A., ii, 182; (BruTNneER), A., ii, 263 ; 
(TutEz), A., ii, 385. 
of plant juices (Haynes), A., i, 
512 


of emulsions of bacteria (SHEARER), 
A., i, 367. 

and permeability of tissues (OsTER- 
HOUT), A., i, 111, 112. 

use of, in analysis (KoLTHOFF), A., ii, 
74 


Electrical supertension (Smits), A., ii, 
387. 
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Electricity, generation of, by atomising 
liquids (CHRISTIANSEN), A., ii, 385, 
386. 

Electrode, copper, action of depolarisers 

on (v. SAMSONOW), A., ii, 9 
hydrogen, electromotive force of 
(Scumipt and HoaGLanp), A., 
ii, 492. 
modified (SturM), A., ii, 43 ; (Hv- 
pie and Sturm), A., ii, 212. 
mercurous chloride (calomel) (Sturm), 
A., ii, 43. 
nitrogen, potential of (UsHER and 
VENKATESWARAN), T., 613. 
silver-silver chloride, use of, in measur- 
ing activity of hydrochloric acid 
solutions (LINHART), A., ii, 444. 

Electrodes, supertension of (Smits), A., 
ii, 91 

Electrolysis, relation between photolysis 

and (BAuR), A., ii, 264. 

movement of ions in (pEL LuNGo), 
A,, ii, 213. 

chemical dynamics of (MEUNIER), A. 
ii, 132. 

discharge (KonHuscnitTEerR), A., ii, 
492. 

Electrolytes, ionisation of (GOmxz), A., 

ii, 181. 

adsorption of, by charcoal (Rona and 
MIcHAELIs), A., ii, 269. 

diffusion of, into jellies (v. Firtu 
and BuBANOVIC), A., ii, 13. 

colloidal. See Colloidal. 
Electrolytes, strong, ionisation of (BsEr- 
ruUM), A., ii, 9; (MacINNEs), A.,, ii, 
385. 
Electrometer for measurement of radio- 
activity (SzrLarp), A., ii, 41. 
Electromotive equilibria and the Volta 
effect (Smits and Bisvoert), A., ii, 
131. 

Electrons, size and shape of (Compron), 

A., ii, 504 

in helium, ionisation potential o1 
(Horton and Davrss), A., ii, 210. 

Elements, atomic weights of (ScuMiz) 

A., ii, 460. 

arrangement of, in order of their 
atomic weights (SzyYMANOWIT2), A. 
ii, 405. 

new periodic system of (CHAUVIERRE), 
A,, ii, 331 

derivation of the periodic system of, 
from the electron theory (TEvpD7), 
A., ii, 330. 

limiting absorption frequencies of 
Réntgen rays by (SiecBAHN and 
Jénsson), A., ii, 311. 

are spectra of (CATALAN), A., ii, 486. 

vacuum are spectra of (McLENNAN, 
AINSLIE, and FuLier), A., ii, 177. 
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Elements, density of, at absolute zero 
(Hexz), A., ii, 220. 
distribution of, in living matter 
(HackH), A., i, 297. 
‘old age” of (Hackn), A., ii, 358. 
chemical, definition of the term (WEG- 
SCHEIDER), A., ii, 224. 
. and radioactive change(Soppy), T.,1. 
isotopic (Meyer), A., ii, 384. 
electrical conductivity of (Lorine), 
A., ii, 313, 384, 491. 
separation of, by physical methods 
(LINDEMANN ; CuapMAN), A.,, ii, 
390. 
radioactive. See Radioactive elements. 
rare, photochemical reactions of com- 
pounds of (BENRATR), A., ii, 443. 
Emerald, spectrum of (Mork), A., ii, 41. 
Emetine, detection of, in human urine 
(MATTEI), A., ii, 307. 
Emulsin, synthesis of cellobiose by means 
of (BourquELor and BripEt), A., i, 
361. 


fixation of formaldehyde by (Bo- 


kORNY), A., i, 361. 
Enzymes, purification of (Woop), A., i, 
102. 


action of, on starch (SHERMAN, 
WaLkKEr, and CaLpwELL), A., i, 
559. 

fermentation of sugars by (v. EULER 
and SVANBERG), A., i, 471. 

oxidising (ONsLow), A., i, 361. 

pancreatic (FENGER and HULL), A., i, 
461. 

Enzymes. 

Ainylase. 

Catalase. 

Diastase. 

Emulsin. 

Invertase. 

Lipase. 

Oxyhydrase. 

Pancreatin. 

Pepsin. 

Peroxydase. 

Protease. 

Ptyalin. 

Rennin. 

Sucrase. 

Trypsin. 

Urease, 

Enzyme action (Fak), A., i, 102; 
(ABDERHALDEN and Fopor), A., i, 
368, 369; ii, 49, 50; (FALK, 
McGuire, and Biount), A., i, 426. 

excitation of (WEICHARDT and ApI- 
TzscH), A., i, 109. 

radiation theory of (BARENDRECHT), 
A., i, 604. 

Eosin, te¢rabromo-. 

octabromo-. 


CXVL. li. 


See also :— 


See Fluorescein, 
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Epichitosamine, synthesis of (LEVENE), 
.» i, 475. 

Epichitose, synthesis of (LEVENE), A., 

i, 475. 
Epidote, solubility of calcium of, in soils 
(GARDINER), A., i, 375. | 
Epifucose (Vorocex and CERVEMY), 
A., i, 472. 
Equation of state, values of a and b in 
the (VAN LAAR), A., ii, 11. 
for fluids, temperature exponent in 
(Artis), A., ii, 266. 
for liquids and vapours (KEYEs and 
FELSING), A., ii, 215. 
Pictet’s, for moist vapours (VENA- 
Tor), A., ii, 11. 
van der Waals’, critical discussion of 
(VENATOR), A., ii, 11. 
new equations derived from (Kam), 
A., li, 48. 

Equilibria, electromotive. 

motive equilibria. 

Equilibrium in binary systems, influence 
of substitution on (KREMANN and 
Aver), A., ii, 15; (KREMANN and 
STROHSCHNEIDER), A., ii, 54; 
(KREMANN and ZECHNER), A., ii, 
142; (KreMANN and SCHADINGER), 
A., ii, 143, 275; (KREMANN and 
Wik), A., ii, 275, 457, 458; (Kre- 
MANN and Grasser), A., ii, 455, 
456; (KREMANN and Cxsanyt), A, 
ii, 456; (KREMANN and Haas), A., 
ii, 456, 457. 

between vapour and liquid (Travtz), 
A., ii, 137. 
of solutions between membranes of 
amyl alcohol and copper ferrocyanide 
(DonnAN and GARNER), T., 1313. 
Erbium, separation of, from yttrium 
(Wicnrers, Hopkins, and BALkKk), 
A, 4, 3. 
o-Esdragole. 
ether. 
Esters, unsaturated, addition of nitro- 
methane to (KoHLER and ENGEL- 
BRECHT), A., i, 330. 

Ethane, specitic heat of (HEuss), A., ii, 

388. 
ignition of mixtures of air and 
(WHEELER), T., 81. 

Ethane, halogen derivatives, action 
of magnesium phenyl bromide on 
(Swarts), A., i, 247. 

tetrabromo-, eryoscopic constant of 
(LzsPIgav), A., ii, 316. 
s-tetrachloro-, conversion of, into 
trichloroethy!ene (COMPAGNIE 
DEs PropuitsCHIMIQUES D’ALAIS 
ET DE LA CAMARGUE), A., i, 513. 
chlorination of, in presence of 
catalysts (KoKATNUR), A., i, 145. 
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See Electro- 


See o-Allylphenol, methyl 
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Ethane, aa- dinitro-, and its potassium 
salt (WIELAND, SAKELLARIOS, and 
Biimicu), A., i, 307. 


Ethane-aa-disulphonethyl-anilide and 
-phenetidide (ScHROETER), A., i, 519. 

Ethane-aa-disulphonic acid, and its 
derivatives (SCHROETER), A., i, 519. 

Ethanoltrialkylarsonium compounds, 
Hee a of (GUGGENHEIM and 
Lue), i, 577. 


5- and 6-Ethoxyacetanilides, —— y- 
(HEIDELBERGER and Jacops), A., i, 
589. 

4-Ethoxyaniline. See p-Phenetidine. 

Ethoxyanilines, hydroxy-. See Ethoxy- 
phenols, amino-. 

Ethoxybenzene. Sce Phenetole. 

4-Ethoxy-1:2-benzopyrone-6-(or 8-) 
carboxylic acid, 5:7-dihydroxy-, ethy| 
ester (Sonn), A., i, 275. 


| 
| 


| 


5- and 6-Ethoxychloroacetanilides, 4- | 


hydroxy- (HEIDELBERGER and 
Jacoss), A., i, 589. 
5-Ethoxydimethylhydurilic acid (BILrz, 
Heyn, and Bitow), A., i, 459. 
5’-Ethoxydimethylhydurilic 
bromo- (B1ttTz, HEyNn, and BiLow), 
A., i, 459. 
5-Ethoxyhydurilic acid (BiL1z 
Heyy), A., i, 458. 
w-Ethoxymethylfurfuraldehyde, deriva- 
tives of (MippENDoRP), A., i, 130. 
Ethoxyphenols, amino- (HEIDELBERGER 
and JAcoss), A., i, 589. 
a-Ethoxy-o-phen lenecarbiminoguanid- 
ine, and its derivatives (PELLIZZARI 
and GaITER), A., i, 136. 
6-Ethoxy-2-phenylquinoline(Ciemiscne 
FaBhik AUF AKTIEN VorM. E. SCHER- 
ING), A., i, 496. 
w-Ethoxyresacetophenone, and its di- 
ethyl and dimethyl] ethers (Sonn), A., 
i, 331. 
w-Ethoxy-m-tolylacetonitrile 
and THorpe), T., 1163. 
Ethyl alcohol, preparation of, from 
marine alge (KAYSER), A., i, 193. 
solubility of mixtures of ether, water 
and (Boutin and SANFOURCHE), 
A., ii, 452. 
ignition of mixtures of ether, air and 
(Warre and Price), T., 1462. 
oxidation of, with potassium perman- 
ganate (Evans and Day), A., i, 
514, 
absolute, distinction between methyl 
alcohol and (SABALITSCHKA), A., ii, 
249. 
estimation 
(Faust), 
estimation 


and 


(GouGcH 


of, _refractometrically 
A., ii, 433. 
of, in atmospheric air 
A., ii, 251. 


(Evuiotr and Daron), 


acid, 5- | 
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Ethyl alcohol, estimation of, in presence 
of acetaldehyde and acetone 
(Horpner), A., ii, 434. 

estimation of benzene in (BABINGTON 
and TiNGLE), A., ii, 353. 
estimation of ethyl ether in (Cox), A 
ii, 83. 
Ethyl alcohol, §-amino-, 
preparation of (Norp), A., i, 474. 
alkyl and aryl derivatives = 
(FRANKEL and CoRNELIUs), A 
i, 66. 

Ethyl ether, solubility of mixtures of 
ethyl alcohol, water and (Boutin 
and SANFoURCHE), A., ii, 452. 

vapour pressures of mixtures of sul- 
phuric acid and (PorTER), A., ii, 
448, 

equilibrium curves for (KEYEs and 
FELsING), A., ii, 215. 

equilibrium of chloroform and (Smits 
and BercKMANS), A., i, 118. 

equilibrium in the system: succinic 
acid, water and (Forses and Coot- 
IDGE), A., ii, 141. 

spontaneous inflammation of the 
vapour of, mixed with air (ALI- 
LAIRE), A., i, 194. 

ignition of mixtures of alcohol, air 
and (WHITE and Price), T., 1462. 

systematic extraction with (PINNow), 
A., ii, 303. 

recovery of, used in fat estimations 
(GROSSFELD), A., ii, 303. 

impurity in, which gives a blue colour 
with benzidine (WEEHUIZEN), A., 
ii, 175. 

estimation of, in blood (LE Hevx), 
A., ii, 250 

estimation of, in ethyl alcohol (Cox), 
A., ii, 83. 

Ethyl ether, a8-dichloro-, preparation 
of (W1ILDMAN and Gray), A., i 515. 
Ethyl bromo- and fluoro-alkyl ethers 

(Swarts), A., i, 194. 
sulphite, hydrolysis of (BAGGESGAARD- 
RasMussEn), A., i, 381. 

Ethylacetoacetic acid, ethyl ester, semi- 
carbazone (MICHAEL), A., i, 255. 

Ethylaminosulphonic acid (‘TravBE and 
BrEHMER), A., i, 434. 

Ethylaniline, 8-nitro-, and its hydro- 
chloride (W1ELANDandSAKELLARI0S), 
A., i, 307. 

2-Ethylanilino-p-benzoquinone (H. and 
W. Summa), A., i, 81. 

Ethylbarbituric acid, sodium salt (v. 
MeERKATZ2), A., i, 355. 

o- and m-Ethylbenzaldehyde (MAYER 
and Encuisn), A., i, 158. 

m-Ethylbenzonitrile (Maver and Exc- 
LIsH), A., i, 159. 


biochemical 
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o- and m-Ethylbenzyl bromide (MAYER 
and EnGuisn), A., i, 158. 

o- and m-Ethylbenzyl alcohol (Mayer 
and EnGLIsH), A., i, 158. 

a-Ethylbutyric acid, a-bromo-, prepara- 
tion and properties of anilides of 
(THorP), A., i, 13. 

Ethylearbamide, chloroacety] derivative 
(JacoBs, HEIDELBERGER, and ROLF), 
A., i, 266. 

Ethylcarbamylglycollic acid and its 
derivatives (AHLQVIST), A., i, 437. 
Ethylcarbamylglycollic anhydride. See 

2:4-Diketo-3-ethyloxazolidine. 

Ethyleupreine, 5-amino-, and its salts 
(GiEMSA and HALBERKANN), A.,i,343. 

1-Ethyldioxindole-3-carboxylic acid, 5- 
bromo-, and its acetyl derivative (Mar- 
TINET), A., i, 281. 

Ethylene, preparation and properties of 

(MALIsoFF and Ectorr), A., i, 246. 
specific heat of (HEUsE), A., ii, 388. 
derivatives, absorption spectra of 

(Ley), A., ii, 40. 
estimation of, in presence of acetylene 

(Ross and TrumBuvLt), A., ii, 482. 

Ethylene, ¢richloro-, ——_ of 

(CoMPAGNIE DES Propurts CHI- 

MIQUES D’ALAIS ET DE LA Ca- 

MARGUE), A., i, 513. 
tetrachloro-, preparation of (WEISER 

and WicHTMAN), A., i, 429. 
nitro-, and its dibromide (WIELAND 

and SAKELLARIOS), A., i, 307. 

Ethylene chlorohydrin, preparation of 
(GomBERG), A., i, 567. 

Ethylenediamine, compound of nickel 
dichromate with, and its crystallo- 
graphy (CHIAVARINO), A., i, 522. 

Ethylenediglycine, ethy] ester( KRAUSE), 
A., i, 68. 

Ethylene glycol, oxidation of (Evans 

and ADKINs), A., i, 572. 
mesityl and xylyl ethers (Boyp and 

Tuomas), T., 1243. 

Ethyleneguanidine, salts and metallic 
derivatives of (Prerron), A., i, 417. 

4-Ethylglyoxaline, 8-amino- (histamine ; 

B-iminazolylethylamine), occurrence 

of (ABEL and Kusora), A., i, 506. 
synthesis of (KorssLER and HANKE), 

A., i, 41 
production of (KoEssLER and HANKE), 

A., i, 611. 

2-Ethylglyoxaline-4-carboxylic acid, 
and its derivatives (FARGHER and 
Pyman), T., 1017. 

Ethylhydrocupreidine, 


and its salts 


(HEIDELBERGER and Jacoss), A., i, 
495. 

Ethylhydrocupreine, 5-amino- (GIEMSA 
and HALBERKANN), A., i, 344. 


| 5-Ethylpyrimidine, 


ii, 647 


Ethyliminodiacetic acid, amide and 
methyl ester (Dussky and BLUMER), 
A., i, 289. 

1- and 2-Ethylindazole-3-carboxylic 
acids, and their ethyl esters (v. 
AUWERS and DeREsER), A., i, 457. 

1-Ethylisatin, 5-bromo-, and its phenyl- 
hydrazorfe (MakTINET), A., i, 281. 

1-Ethylisatinphenylhydrazone (Mar- 
TINET), A., i, 282. 

N-Ethylisatoic acid, 5-bromo-, and its 
salts (MARTINET), A., i, 282. 

N-Ethy1-8-naphthisatinphenylhydr- 
azone (MARTINET), A., i, 282. 

N-Ethyl-8-naphthisatoic acid, and its 
salts (MARTINET), A., i, 282. 

Ethylphenanthrenecarboxylic acid 
(Mayer and EnGtisu), A., i, 159. 

o- and m-Ethylphenylacetic acid, and 
their derivatives (MAYER and Enc- 
LISH), A., i, 158. 

p-Ethylphenyltriethylsilane (GRUTTNER 
and CavEr), A., i, 52. 

8-Ethyl-8-propylglutaric acid (GUAR- 
ESCH]), A., 1, 

amino-, chiloro-, 
hydroxy-, and iodo-derivatives, and 
their salts (v. MeRKATz), A., i, 355. 

5-Ethylrhodanine (ANDREASCH), A., i, 
97. 

Ethylisothiocarbamide, picrate of (Wer 
NER), T., 1172. 

2-Ethylthiol-4-aldehydopyrimidine, 6- 
amino-, and 6-chloro-, and its deriva- 
tives (JonNson and MixeEska), A., i, 
500. 

Eugenol, estimation of, in presence of 
triaeetin and benzyl alcohol (PEr- 
PEROT), A., ii, 250. 

Eukodal (oxydihydrocodeinone hydro- 
chloride) (FREUND and SpryeEr), A., 
i, 345. 

Eulysite of Sédermanland (PALMGREN), 
A.,, ii, 164. 

Eutectic point of dilute 
(Cotson), A., ii, 274. 

Euxanthone, constitution of the com- 
pound obtained by oxidation of, with 
chromic acid (VAN ScHERPENBERG), 
A., i, 596. 

Evaporation apparatus (MERRILL and 
Ewrne), A., ii, 189. 

Explosion, definition of the term 
(BRIEGER and ScHIMANK), A., ii, 
219 ; (LANGHANS), A., ii, 327. 

calculation of temperatures of (BLOM), 
A., ii, 277; (Muraovur), A., ii, 
277, 501. 

temperatures of, of endothermic 
substances (DatTa and CHATTER- 
JEE), T., 1006. 

volcanic. See Volcanic. 


solutions 
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Explosives, preparation of (JAMEs, 
JonEs, and Lewis), A., i, 480. 
nitro-compounds used as (STINE), 
A., i, 590. 

Explosive mixtures, electrical ignition 
of (PATERSON and CAMPBELL), A., ii, 
314. 

Extraction apparatus (vAN“Urk), A., 

ii, 463. 

automatic (TcHERNIAC), T., 1090. 

for fats (Grir¥Firus-JoNngEs), A., ii, 
173. 

Eyes, blue, cause of colour of (Ban- 
cRroFT), A., i, 421. 


F. 


Feces, estimation of Jead in (DENIS and 
Minor), A., ii, 372. 
estimation of sulphur in (HALVER- 
son), A., ii, 520. 
Fats, determination of melting points 
of (DE Jone), A., ii, 316. 
formation of glycogen and sugars 
from (Dusots), A., i, 362. 
replacement of glycerol in, by higher 
alcohols (LArwortH and PEARSON), 
A., i, 570. 
degradation of, in the central nervous 
system (HirscHBERG and WINTER- 
STEIN), A., i, 420. 
animal and vegetable (WEINHAGEN), 
A., i, 114. 
unsaturated, hydrogenation of, in 
presence of nickel (ARMSTRONG and 
Hixpitcu), A., ii, 403. 
extraction apparatus for (GRIFFITHS- 
JongEs), A., ii, 173. 
recovery of ether used in estimation 
of (GRossFELD), A., ii, 303. 
micro-estimation of (E. and F. Wer- 
HUIZEN), A., ii, 355. 
Feathers, blue, cause of colour of (BAN- 
croFt), A., i, 462. 
Fenchenes, constitutions of (Qvisr), A., 
i, 165. 
ozonisation of (RoscurEeR), A., i, 
408. 
a-Fenchenylanic acid, zinc salt and 
anilide of (RoscutEr), A., i, 409. 
Fenchol p-nitrobenzoate (HINTIKKA 
and MELANDER), A., i, 485. 
Fenugreek seeds. See Seeds. 
Fermentation, studies in (BIEDERMANN), 
A., i, 102. 
effect of variation in barometric height 
on (Ripret), A., i, 368. 
alcoholic, in an alkaline medium 
(OELsNER and Kocn), A., i, 
302. 
of carbchydrates by yeast (ABDER- 
HALDEN), A., i, 109 


INDEX OF 
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Fermentation, alcoholic, influence of 
chlorides on (SALKOWSK1), A., i, 
242. 

role of phosphates in (v. EULER and 
Heint7zz), A., i, 58. 

bacterial (NEUBERG and Norp), A., 
i, 612. 

lactic acid, action of salts on (RICHET 
and Carport), A., i, 368. 

yeast, cell-free, kinetics of (MEyEr- 
HOF), A., i, 57. 

Ferrazite (Lez and pr Morass), A., ii, 
517. 

Ferrierite (GrAuAM), A., ii, 237. 

Ferriferous sands in Italy (CarTaNnzo 
and MappALENA), A., ii, 368. 

Ferri-ferrocyanides, oxidation potential 
of solutions of (KoLTHoFF), A., i 
577. 

Forrocyanides (WERNER), A., i, 313. 

Ferromolybdenum, estimation of arsenic 

in (BINDER), A., ii, 117. 

estimation of molybdenum in 
(HoEPFNER and Binper), A.,, ii, 
81. 

Ferrosilicon, magnetic properties of 
(SANFOURCHE), A., ii, 10 

Ferrouranium, estimation of uranium 
in (KELLEY, Meyers, and ILLING- 
worTH), A., ii, 248. 

Ferrovanadium, estimation of phosphorus 
in (JOHNSON), A., ii, 168. 

Fertilisers. See Manures, artificial. 

a-Feruloylacetoacetic acid, ethyl ester 
(LAMPE), A., i, 31. 

Feruloylacetone (LAMPE), A., i, 31. 

Fibres, crude, filter for use in estimation 

of (Macu and Leperte), A., ii, 
303. 

vegetable, estimation of the digesti- 
bility of (WaENTIG and GIERISCH), 
A., ii, 173. 

Fibrin, swelling of, in acids (TonMaNn 

and STEARN), A., ii, 101. 

swelling of, in alkalis (ToLMAN and 
BracewE.t), A., ii, 499. 

action of trypsin on (Epir), A., i, 
460. 

Fibroin, destructive distillation of 
(JoHNSON and DascHAvsky), A., i, 
559. 

Filters, membrane, use of, in analysis 
(ZstcMONDY and JANDER), A., ii, 
520. 

Filter paper, capillary rise of liquids in 
(Scumipt), A., ii, 185. 

Filter-paper pulp, use of, in analysis 
(HACKL), A., ii, 166. 

Filtration apparatas (ALDRICH), A., ii, 
146. 

Fisetol. 
oxy-. 


See Resacetophenone, w-hydr- 
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Flame, propagation of, in gaseous mix- 
tures (CowarD, CARPENTER, and 
PayMAn), T., 27; (PAYMAN and 
WHEELER), T., 36; (PAYMAN), 
T., 1436, 1446, 1454 ; (WHITEand 
Price), T., 1462. 

in mixtures of acetylene and air 
(Mason and WHEELER), T., 578. 
in mixtures of ethane and air 
(WHEELER), T., 81. 
Flavanol, 5:7:2’-trihydroxy-. See 
Datiscetin. 
Flavone, 5:6:7-trihydroxy-, and _ its 
derivatives (BARGELLIN1), A., i, 546. 
Flavones, amino- and hydroxy-, and 
their derivatives (BoGErr and 
Marcus), A., i, 169. 
Flavoneazo-8-naphthols (Bocrrt and 
Marcus), A., i, 169. 
Floriditol (TAKAHASHI), A., i, 387. 
Floridose, and its derivatives, from sea- 
weed (TAKAHASHI), A., i, 387. 

Flue gases, analysis of (DUBRISAY, 
TriPiER, and Toqvet), A., ii, 78. 
Fluoran, tefvabromo- (PRATT, DOANE, 

and Harvey), A., i, 537. 

Fluorene, condensation of 

—. with (WISLICENUS 
EBER), A., i, 535. 
Fluorenephthaloylic acid, and its deriva- 
tives (WISLICENUS and NEBER), A 
536. 


ethyl 
and 


+9}, 


o-Fluorenylmethylbenzoic acid (WISLI-, 


CENuS and NEBER), A., i, 536. 
1-Fluorenylphthalazone 
and NEsErR), A., i, 536. 
Fluorescein as a reagent for ozone 
(Brenotst), A., ii, 198. 
tetra- and octa-bromo-, and 
derivatives (Pratr, HuTCHINSON, 
and Harvey), A., i, 536. 
Fluorescence, conditions of excitation of 
(BRUNINGHAUS), A., ii, 442. 
Fluorine, electrolytic preparation of 
(Arco, MatrHEers, Humistron, and 
ANDERSON), A., ii, 333. 
Fluorides, manurial experiments with 
(GauTIER and OLAUSMANN), 
A., i, 371, 512. 
detection of (PARTRIDGE), 
349. 
Fluorine organic compounds (RINKRs), 
A., i, 1198. 
thermochemistry of (Swanrts), A., ii, 
317. 
Fluorides, 


A., ii, 


preparation of 
(TRAUBE and KRAHMER), 
431. 
organo-metallic (KRAUSE), . 
Fluorine estimation :— 
estimation of, in fluorspar and basic 


organic, 
p a 3 


A., i, 9. 


slags (Doy.e), A., ii, 349. 


(WISLICENUS | 


their | 
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Fluorite. See Fluorspar. 
Fluorosulphonic acid, preparation or 
salts of (Trav = HOERENZ, and 
WuNDERLICH), A., ii, 364, 
use of, in preparation of amino- 
sulphonic acids (TRAvBE and 
BreuMEn), A., i, 434. 
Fluorspar (BLountr aud SEQqueEtRA), T 
705. 
analysis of (DoyLx), A, ii, 349. 
Foam, turpentine resin as a breaker of 
(KENDALL), A., ii, 361. 


| Fogs produced in chemical reactions 


(Rorumunp), A., ii, 61. 

Foods, action of ultraviolet light on the 
accessory factors in (Z1LvA), A 
461. 

estimation of sulphur in (HALvVER- 
son), A., ii, 520 

estimation of sulphur in, by the 
sodium peroxide method (KRIESLE 
and MANGuM), A., ii, 473. 

estimation of zine in (BIRCKNER), 
A., i, 420. 

Foodstuffs, humin nitrogen formed by 
hydrolysis of (EcKsTEIN and GrRIND- 
LEY), A., ii, 204. 

Formaldehyde, photosynthesis of (K6- 

GEL), A., i, 471. 

production of, from formic acid and 
its salts (HOFMANN and ScuHIb- 
STED), A., i, 7. 

polymerisation of, by alkalis (MAN- 
NICH), A., i, 196. 

gelatin jellies of, crystallisation in 
(MoELLER), A,, ii, 498. 

explosive substance from (Morgscul), 
A., i, 385. 

action of, on starch (JAcosy), A., i, 
311; (v. KAUFMANN and LEwIre), 
A,, i, 312. 

fixation of, by enzymes (Bokorny), 
A., i, 361. 

supposed diastatic properties of (SAL- 
LINGER), A., i, 253. 

detection of, in urine (UTz), A., ii, 436. 

Formic acid in the hairs of the nettle 

(Dogsrn), A., i, 615, 

electrical conductivity of salts of 
(SCHLESINGER and MULLINIX), A 
ii, 91. 

tautomerism of (PRuD’HOMME), 
195. 

dehydration of solutions of (Jongs), 
A., i, 520. 

reduction of (HOFMANN and Scuis- 
STED), A., i, 7 

origin of, in the organism (SALKOw- 
SKI), A., i, 298. 

sodium salt, action of sodium hydr- 
oxide on (BoswELL and Dickson), 
A., i, 62. 


A., i, 
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Formic acid, ethyl ester, equation of 
state of (Arrks), A., ii, 446. 

Formic acid, chloro-, trichloromethyl 
ester, preparation and properties of 
(Hoop and Murpockr), A., i, 568. 


Formylphenylacetic acid, ethyl ester, | 


action of phosphorus peutachloride 
on (WisLicgeNUs and BILHUBER), 
hu, & 1% 
methyl ester, reduction of (WIsLICE- 
Nus and BiILHuBER), A., i, 19. 
Fractionating apparatus, laboratory 
(RopErrt), A., ii, 266. 


Freezing point of solutions (FAwsitTT), | 
| Gas, device for introducing a vapour 


Freezing-point determinations, use of, 
in analysis (Fawsirt), T., 801. 

Frog, skin of. See Skin. 

Fruits, relation of inclusion cells to the 


mellowing of (GrIEBEL and ScHAFER), 
| 


A., i, 427. 
Fruit juices, antiscorbutic properties of 
(HARDEN and Rosison), A., i, 186. 


Fulminic acid, mercury salt, impurities | 


in (NicoLarpot and Bovper), 
A., i, 198. 


action of halogenates and hypohalo- | 


genites on (LANGHANS), A., i, 
259. 
analysis of (LANGHANS), A., ii, 
305. 
Fumaric acid, production of, by fer- 
mentation of sugar (WEHMER), A., 
i, 58, 368; (Eurutcn), A., i, 239. 
phenacyl ester (RATHER and Reiv), 
A., i, 158. 
Fungi, effect of acids and alcohols on the 
growth of (Boxorny), A., i, 108. 
higher, chemistry of (ZELLNER), A., 
i, 140. 

Fannel for filtering neutral liquids (ALD- 
RIcH), A., ii, 146. 

Furan derivatives, behaviour of, in the 
animal organism (Suzuki), A., i, 
366. 

Furfuraldehyde, estimation of, in pres- 
ence of acetone and methyl alcohol 
(PRINGsHEIM and Kuuy), A., ii, 
529. 

Furfuroids, estimation of, in beet resi- 
dues (GILLET), A., ii, 302. 

Furylthiolacrylic acid (ANDREASCH), 
A., i, 97. 


G. 


Gallic acid, carbohydrate, glyceryl, and 
glycyl esters (FISCHER, BERGMANN, 
and v. PELcHrzr™), A., i, 280. 

Gallium, extraction of, from zine ores 
(Foce and JAMEs), A., ii, 344. 
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Gallium chloride, purification, properties, 
and analysis of (RicHarps, Cralc, and 
SAMESHIMA), A., ii, 157 ; (RicHARDs 
and Boyer), A., ii, 158. 


| Gallium estimation and separation :— 


estimation of, and its separation from 
zinc (PorTER and BROWNING), A., 
ii, 525. 

Gallotannic acid, influence of boric acid 
on the electrical conductivity of 
(BOESEKEN and DEgErns), A., i, 412. 

1-Galloyl-8-glucose, acetyl derivatives 
(FiscHER and BERGMANN), A., i, 89. 

Galls. See Knopper and Pea galls. 


into a (ZEITFUCHs), A., ii, 59. 
producer. See Producer gas. 
Gases, scattering of light by (Strutt), 
A., ii, 5. 
molecular electric field in (DEBye), 
A., ii, 211. 
dielectric constants of (Jona), A., ii, 
130. 
caleulation of chemical constants of 
(LANGEN), A., ii, 183. 
density of (Maass and Russet), A., 
ii, 47; (Arrks), A., ii, 184; (vAN 
LaAAR), A., ii, 461. 
equilibrium between 
(TRavtTz), A., ii, 137. 
relation between specific volume of, and 
temperature (Mewes), A., ii, 319; 
(MEWEs and NEUMANN), A., ii, 493. 
adsorption of (WILLIAMS), A., ii, 496. 
lecture experiment to show the absorp- 
tion of, by water (FICHTER), A., ii, 
22. 
occlusion of, by metals (HADFIELD), 
A., ii, 448; (PorTER; JOHNS; 
McBain), A., ii, 449; (McCance; 
ANDREW), A., ii, 450. 
velocity of reaction in (HERZFELD), 
A., ii, 503. 
velocity of sound in, and their density 
(BRAUER), A., ii, 495. 
ignition of mixtures of (CowaRD, 
CARPENTER, and PAYMAN),T., 27; 
(PAYMAN and WHEELER), T., 36; 
(Mason and WHEELER), T., 578 ; 
(WuitTE and Price), T., 1248, 
1462; (PayMAN), T., 1436, 1446, 
1454. 
by hot wires (THorNToN), A., ii 
501 


liquids and 


apparatus for the manipulation o 
(BovEnsTEIN), A., ii, 21. 

apparatus for the collection of, in 
water (HackKL), A., ii, 421. 

apparatus for measuring the volume 
of, evolved in a chemical reaction 
—— and Roserrt), A., ii, 
373, 
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Gases, combustible, apparatus for esti- 
mation of oxygen in (GREENWOOD 
and Suatsavih A., ii, 197. 

diatomic, heat of dissociation of (VAN 
LAAR), A., ii, 97. 
explosive, electrical ignition of (Mor- 
GAN), T., 94. 
natural, of Canada, radioactivity of 
(SATTERLY and McLENNAN), A., 
ii, 312. 
preparation of carbon tetra- and 
hexa-chlorides and of chloroform 
from (JONES and ALLISON), A., 
i, 429. 
analysis of (ANDERSON), A., ii, 249. 
rare inert,, solubility of, in liquids 
(v. ANTROPOFF), A., ii, 511. 
residual, removal of, from the electric 
glow lamp (HAMBuRrGER), A., ii, 


analysis of hydrates of, by a thermo- 
dynamical method (SCHEFFER and 
MEYER), A., ii, 502. 
Gas-absorption apparatus (VAN AL- 
STINE), A., ii, 167. ; 
potash (friEDRICHs), A., ii, 297. 
Gas-absorption aud -washing apparatus 
(FrrepRIcHs), A., ii, 462. 
Gas-analysis apparatus (BuRKE), A., 
ii, 30; (MacLEop), A., ii, 167; 
(RoupDe), A., ii, 421. 
for use with small quantities of gases 
(RypeR), A., ii, 30. 
Gas burette (NICOLARDOT and Prevor), 
A., ii, 421. 
Gas pressure, apparatus for the periodic 
variation of (MaAass), A., ii, 104. 
Gas reactions, effect of temperature on 
(Topp and OwEn), A., ii, 103. 
Gas valve, greaseless (Stock), A., ii, 
462. 
Gas-washing apparatus (SCHILLING), 
A., ii, 225 
Gastric juice, action of arsenic and sali- 
eylic acid preparations on (LEIcH- 
TENTRITT), A., i, 300. 
analysis of (CERBELAUD), A., ii, 532. 
Gels, theory of (BRaDFoRD), A., ii, 139. 
Gelatin, physical properties of (Lorn), 
A., i, 295, 296, 418. 
mutarotation of (Smirn), A., i, 179. 
coagulation of sols of (HATSCHER), 
A., ii, 140. 
coagulation and hydrolysis of (SH6s1), 
A., ii, 498. 
liquefaction of (PATTEN and JOHNSON), 
A., i, 360. 
diffusion of acids in (E. A. and H. T. 
GRAHAM), A., ii, 50; (Wrson), 
A., ii, 185. 
absorption of water by (SHREVE), A., 
i, 228. 
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Gentiobiose, biochemical synthesis of 
(BourquELoT and BripeEt), A., i, 
137. 

Gentisic acid, O-benzoyl derivatives 
(BERGMANN and Danescuat), A., i, 
273. 

Germanium, extraction of, from zinc 
ores (FocG and JAmEs), A., ii, 
344, 

separation of, from arsenic (BROWN- 
ING and Scorn), A., ii, 36. 

Geraniol, constitution of (VERLEY), A., 

i, 146 
estimation of, in citronella oil (DE 
Jone), A., ii, 171. 

Glands, mammary. See Mammary. 
thyroid. See Thyroid. 

Glass, effect of heat on (SHERWOOD), 

A., ii, 28. 

adsorption of metals from water by 
(ScHERINGA), A., ii, 64. 

powdered, reactivity of (NICOLARDOT), 
A., ii, 393 

analysis of (ALLEN and Zrks), A., ii, 
199. 

estimation of boric oxide in(CAuwoop 
and WILson), A., ii, 169. 

Glauconite, Swedish (SAHLBOM), A., ii, 
164. 

Globalins of cow’s colostrum (DUDLEY 
and WoopmAy), A., i, 178. 

Glucinum, extraction and estimation of, 
in beryl (CopAux), A., ii, 192. 

d-Glucose. See Dextrose. 

Glucose, amino-, biochemical properties 
of (CLEMENTI), A., i, 9. 

Glucoside, C,,;H.0;2, from 
pollen (HryL), A., i, 615. 

Glucosides, synthetic (KARRER, NAGELI, 
and WEIDMANN), A., i, 338, 594. 

digitalis (KILIANI), A., i, 214. 
adsorption of (MANNICH), A., i, 

277. 
detection of (BALJET), A., ii, 438. 
Glucosides. See also :— 

Linamgrin. 

LorogTéssin. 

Robitin. 

d-Glucosidoanthranilic acid, and its 
tetra-acetyl derivative, and their am- 
monium salts (KARRER, NAGELI, and 
WEIDMANY), A., i, 340. 

B-Glucosidogallic acid, constitution and 
derivatives of (FiscHER and BERG- 
MANN), A., i, 89. 

B-d-Glucosidoglycollic acid, and its 
tetra-acetyl derivative, ammonium 
salt (KARRER, NAGELI, and WEID- 
MANN), A., i, 339. 

Glucosido-a-hydroxyisobutyric acid, and 
its tetra-acetyl derivative, ethyl ester 
(Fiscuer and ANGER), A., i, 256, 


ragweed 
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d-@lucosido-d/-lactic acid, and its B- 
tetra-acetyl derivative, ammonium 
salt (KarRER, NAGELI, and WEID- 
MANN), A., i, 339. 

d-Glucosidomandelic acids, and their A- 
tetra-acetyl derivatives (KARRER, 
NAGELI, and WEIDMANN), A., i, 
339. 

B-d-Glucosidosalicylic acid (KARnenk, 
NAGELI, and WeipMANN), A., i, 
595. 

Glutaconic acids, chemistry of (THorrr), 
T., 679. 

Glutamic acid, 8-hydroxy-, and its salts 
and derivatives fens 4 A., i, 151. 
d-Glutamine, “nen: om bromopro- 
piony!, and chloroacetyl derivatives 
(THIERFELDER, V. CRAMM, and WAL- 

THER), A., i, 388. 

d-Glutaminylglyeine, chloroacety] de- 
rivative, and its ethyl ester (THrER- 
FELDER, V. CRAMM, and WALTHER), 
A., i, 388. 

Glutaric acid, phenacyl ester (RATHER 
and Rerp), A., i, 158. 

Glutaric acid series, optical inversion 
in (KarrerR and Kaasz), A., i, 
570. 

Gluten, action of acid and alkali on 
(HENDERSON, COHN, CATHCART, 
WacHMAN, and FeEny), A., i, 294. 

Glycerol, mg of, by fermentation 

(ScHweEizER), A., “i, ved (Conn- 
STEIN and LUpEcKE), A., i, 463. 
specific gravity and refractive power 
of solutions of (WoLrr), A., i, 

307. 
detection of, by means of a new 
bacterium (VoISsENET), A., i, 55. 
estimation of (GrRiN and Wirt), A 
ii, 202. 

Glycerophosphoric acid, optically active, 
synthesis of, and its lithium = 
< ——e and E1cnwa.p), A. 


Gijeeryl methyl ether dinitratg(JonEs), 
“oe 
nitrates, absorption spectra of (Hrr- 
worth), T., 840. 
Glycine, A-glycylaminoethyl ester 
(FRANKEL and CorNELIvs), A., i, 
67. 


gm ar gy acid (WIELAND and | 


STENDER), A., i, 576. 
Glycogen, formation of, from fats (Dvu- 
Bois), A., i, 362 
effect of lactic acid on the amount of, 
in muscle (Ex1as and ScHUBER?’), 
A., i, 54. 
estimation of (YAMAKAWA), A,, ii, 


See Ethylene glycol. 


173. 
Glycol. 
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a-Glycols, molecular transpositions of 
(OREKHOFF), A., i, 146, 205, 272; 
(OrR#KHOFF and ZIVE), A., i, 205, 
272 ; (Ok#KHOFF and Coma Y¥ Roca), 
A., i, 206, 271. 

Glycollaldehyde, oxidation of (Evans 
and ApkINs), A., i, 572. 

Glycollic acid, oxidation of (EVANs and 
ADKINS), A., i, 572. 

Glycollic acid, thio-, ethyl ester, metallic 
derivatives of (KovILLER), A., i, 310. 

Glycollide, hydrolysis of (JOHANssoN 
and SgpE.ivs), A., i, 251. 

Glycollonitrile-«-glucoside 
A., i, 256. 

Glycosine, preparation of (BEHREND and 
KOLLN), A., i, 66. 

Glycyl 8-glucosides, biochemical syn- 
thesis of (BourquEeLor and Brive), 
A., i, 137. 

Glycyl-d-glutamine (THIERFELDER, VY. 
CraMM, and WALTHER), A., i, 388, 
Glycyl-d- -glutaminylglycine (THIER- 
FELDER, V. CRAMM, and WALTHER), 

A., i, 388. 

Glycyrrhizin, estimation of, gravi- 
metrically (Asrxuc and PiIcHaArp), 
A., ii, 86. 

Glyoxal, oxidation 
ApKINs), A., i, 572. 

Glyoxalines, amino- and nitro-, and 
their salts and derivatives (FARGHER 
and Pyman), T., 217. 

Glyoxaline-4-acetic acid, derivatives of 
(FARGHER and Pyman), T., 1019. 

Glyoxaline-4-carboxyanilide (FARGHER 
and Pymay), T., 229. 

Glyoxalinecarboxylic acids, anilides and 
esters, action of, with diazonium salts 
(FARGHER and Pyman), T., 1015. 

Glyoxaline-4:5-dicarboxylic acid, pre- 
paration of, and its sodium salt, and 
2-amino- (FARGHER and Pymay), T., 
227, 259. 

8-Glyoxaline-4-propionic acid, and a- 
hydroxy-, ethyl esters (FARGHER and 
PyMan), T., 1020. 

Glyoxylamide,a-chloro-, 3-chloro-p-tolyl- 
hydrazone (BULow aud ENGLER), A., 
i, 49. 


(Fiscner), 


of (Evans and 


| Glyoxylic acid, oxidation of (Evans 


and ApkINs), A., i, 572. 

Glyoxyliec acid, a-amino-, amide, hydr- 
azide, and ethyl ester, 3-chloro-p- 
tolylhydrazones of, and their deriva- 
tives (BULOW and ENGLER), A., i 
287. 

a-chloro-, and a-cyano-, ethy] esters, 
tolylhydrazones (Bitow and Ene- 
LER), A., i, 47. 
Goethite (PosnsaAk and Merwin), A 
ii, 235. 


'— a ae 
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Gold, spectrum of (Hicks), A., ii, 441. 

spark sa of (LEONARD and 
WHELAN), A., ii, 89. 

action of oxygen on the precipitation 

of, from cyanide solutions (WATTS), 
A., ii, 418. 

Gold alloys, action of alkali on crucibles 
made of (NicoLARDOT and CHATE- 
Lot), A., ii, 161. 

with mercury (PARRAVANO), A., ii, 
69 ; (PAAL and Srryer), A., ii, 69, 
516; (PAkRAVANO and JOVANO- 
vicn), A., ii, 161. 

with palladium, ware made from 
(GuREVICH and WicHeERs), A., ii, 
347. 

with platinum, action of alkali hydr- 
oxides on (QUENNESSEN), A., ii, 
292. 

Gold bases (gold ammines) (EruRaim), 
A., ii, 291. 

Gold detection and estimation :— 
detection of (PoLLARD), A., ii, 201. 
microchemical detection of (Emicn), 

A., ii, 171. . 

electroantlysis of (GuzMAN), A., ii, 
300. 

estimation of (CADWELL and LrEa- 
VELL), A., ii, 121. 

Golden seal, extraction of hydrastine 
and berberine from (Scumipr), A., i, 
414, 

Gomphocarpus, uzarin from the root of 
(KoFLER), A., i, 492. 

Grain extracts, estimation of acidity of, 
in presence of alcohol (BIRcKNER), 
A., i, 428. 

Graphite, formation and properties of 
(KontscHUT1TreRr), A., ii, 151 ; (Kout- 
SCHUTTER and HaENNI), A., ii, 152. 

Grignard reagents, action of halogens on 
(Datra and Mirrer), A., i, 183. 

action of, with esters of dicarboxylic 
acids (HEpworts), T., 1203. 

Growth, experiments on (ROBERTSON 


and Ray), A., i, 234. 
fat-soluble substance promoting 
(Drummonp), A., i, 362, 363. 


Growths, organic, filaments of metals 
resembling (LiLL1z and JoHNsTON), 
A., i, 606. 

Guaiacum resin, constituents of (SCHROE- 
TER, LicHTENSTADT, and I[RINEUv), 
A., i, 84. 

Guaiaretic acid, formula of (HeErzic 

and ScuirF), A., i, 275. 
constitution and _ derivatives of 


(ScHRoETER, LICHTENSTADT, and 
IrinEv), A., i, 84. 
Guaiene, constitution of (ScHROETER, 
AaROEADE, and Ininevu), A., i, 
4, 
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Guanidine, metabolism induced by in- 
jection of (WATANABE), A., i, 104. 
‘*Guanol,” decomposition of betaine by 
bacteria of (Kocu and OELSNER), A., 

i, 368, 

Guanylic acid, preparation and precipi- 
tation of (FEULGEN), A., i, 603. 

Gulonolactone, preparation of (LA 
Forer), A., i, 65. 

Gum benzoin, siaresinol from (ZINKE 
and Lrgn), A., i, 128. 

Guttameter for study of the toxicity of 
drugs (EscuBaum), A., i, 139. 

Guvacine, constitution of (Hess and 
LEIBBRANDT), A., i, 220. 

n- and iso-Guvacine (WINTERSTEIN and 
WEINHAGEN), A., i, 171. 


H. 


Hematin, acid, absorption spectra of 
(NrEwcoMER), A., ii, 179. 

Hematoporphyria congenita (ScHUMM), 
A., i, 422 

Hematoporphyrin, metallic derivatives 
of (Mitroy), A., i, 178. 

Hemocyanin (Puitirri), A., i, 233; 
(Borrazzi), A., i, 360. 

Hemoglobin, use of, as an indicator 

(STRAUB and METER), A., i, 53. 
estimation of, colorimetrically (ConEN 
and Smits), A., ii, 532. 
See also Oxyhemoglobin. 

Hemoglobinometer, new (NEWCOMER), 
A., 0, 179. 

Hemoquiniec acid, and its salts, from 
urine (NIERENSTEIN), A., i, 236. 

Hakea laurina, constituents of the 
leaves of (BourQqUELOT and H&RISSEY), 
A., i, 192. 

Halogens, constitution of the oxy-acids 
of, and of their esters and salts 
(SCHAEFER and KOHLER), A., ii, 
207. 

estimation of, in ammoniacal solution 
(Eecerr and Z1pret), A., ii, 351. 

estimation of, in organic compounds 
(V a A., ii, 197 ; (CuiIFr- 
FORD), A., ii, 423. 

Halogenation (Dar raand Cu ATTERJER), 
A., i, 158; (Darra and MitreR), 
A., i, 183. 

Hamameli-tannin (FREUDENBERG), A 
i, 215. 

Kambergite from Kashmir (Burron), 
A., ii, 109. 

Harmaline, and its salts and derivatives 
(PERKIN and Rosinson), T., 933, 
967. 

Harman, preparation of, and its salts 
(PERKIN and Rosinson), T., 971. 
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Harmine, and its salts and derivatives 
(PERKIN and Rosrinson), T., 933, 
967. 

Heat, atomic and specific, of metals 

(Irak), A., ii, 494. 
latent, connexion of, with molecular 
surface energy (HAMMicK), A “— * 
389. 
radiant, relation between the power of 
absorption of, and odour (GrRIJNs), 
A., i, 423. 
specific, determination of, at high 
temperatures (WHITE), A., ii, 
133. 
theory of (JANKowsky), A., ii, 
133. 
of aqueous solutions (W. R. and 
C. E. BousFiexp), A., ii, 134. 
of gases (Hrvsk), A., ii, 388. 
and latent, of dihalogen derivatives 
of benzene (Narputt), A., ii, 
215, 216, 217. 

Heat of coagulation (Krvuyr 
VAN DER SPER), A., ii, 318. 

Heat of dissociation of diatomic gases 
(vAN LAAR), A., ii, 97. 

Heat of evaporation, latent, formula for 
(LAGERLOF), A,, ii, 95. 

Heat of formation, relation of, to the 
atomic weights and density of the 
reacting elements (FeuHRLE), A., ii, 
391. 

Heat of fusion, latent, relation ot, to 
molecular constitution (Way- 
LING), A., ii, 218. 

as the energy of molecular rotation 
(Honpa), A., ii, 11. 
Heat of vaporisation of liquids (Ariks), 
A., ii, 136. 
latent, calculation of (HERz), 
494, 

Helianthin, salts of (Stark and Deny), 
A., i, 44. 

Helium, biography of the literature of 

(WEAVER), A., ii, 366. 

spectra of (LANDE), A., ii, 309. 

effect of an electric field on spectra of 
(Stark, HArDTKE, and LIEBERT; 
Stark), A., ii, 37; (LIEBER?), 
A., ii, 38; (TAKAMINE and 
Koxusv), A., ii, 125, 379. 

ionisation potential of electrons in 
(Horton and Daviss), A., ii, 
210. 

ae in liquids(v. ANTROPOFF), 
A., ii, 511. 


and 


A., ii, 


adsor tion of, by charcoal (MoLzax), | 


A., ii, 319. 
Hemlock, Canadian. 
densis. 
sees var vxx-trichloro- (GLuUD 
H6VERMANN), A,, i, 378, 


See T'suga cana- 


cycloHexanecarboxylic acid, 


| 
| 
| 
| 
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Heptyibenzene. See a- -Phenylheptane. 
Heroine, detection and estimation of, in 
viscera (RICHARDS), A., ii, 375. 
Heterocholestanone, and its derivatives 
(Winpavus and Datmer), A., i 
204. 
Heterocholestenone 
DALMER), A., i, 204 
Heterocinnamic acids of Erlenmeyer 
(DE Jona), A., i, 486. 
Heterocyclic compounds, 
(Skravp), A., i, 598. 
Hexacyanogen. See Cyanuric cyanide. 
A*4.cycloHexadiene, l-amino- (dihydro- 
aniline), and its picrate (PicTer and 
CRAMER), A., i, 227. 
Hexahydrobenzoic acid. 
Hexanecarboxylic acid. 
2:3:4:6:3’:4’-Hexamethoxyphenyl styryl 
ketone (BARGELLINI), A., i, 545. 
Hexamethylenetetramine (urotropine), 
rate of fission of (TRENDELENBURG), 
A., ii, 403. 
compounds of lithium mercuric haloi:ds 
with, and their crystallograpliy 
(QuERcIGH), A., i, 523. 
compounds of, with magnesium and 
nickel tetrathionates (PERRIER), A 
i, 522. 
detection of, in urine (Urz), A., ii 
436. 
cycloHexane, structure of (Mon), A 
ii, 229. 
specific heat of (Diéisarprin), A., 
95, 317. 


| iaieoums and 


reactions of 


See cyclo- 


ii, 


reparation 

of (INGOLD and THorpR), ie 376. 

cycloHexane-1:1-dicarboxylic acid (IN- 
GoLp and THorpe), T., 376. 


| 5-cycloHexanespirodicyclopentan-3-one-1- 


carboxylic acid, and its semicarbazone 
(INcoup and THorpe), T., 363. 
5-cycloHexanespirodicyclopentan-3-one- 
1:2- and 1:4-dicarboxylic acids, and 
their derivatives (INcoLp and 
TuorPe), T., 361. 
cycloHexanespirodicyclopentan-3-one- 
1:2:4-tricarboxylic acid, ethyl esters, 
and their sodium and potassium de- 
rivatives (INGOLD and THorPE), T., 
358. 
5-cycloHexanespiro-2-ethyldicyclopentan- 
8-one-l-carboxylic acid (INGOLD and 
TuorpE), T., 379. 
cycloHexanespiro-2-methyldicyclo- 
pentan-3-one-1:2:4-tricarboxylic acid, 
ethyl ester (INGOLD and Tuorpe), T., 
368. 
| eycloHexanespiro- 1-methylcyclopropane- 
1:1’:1’:2-tetracarboxylic acid, ethyl 
ester (INGOLD and THORPE) T. 
357. 
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8- cycloHexanespiro- 1-methylcycloprop- 
ane-1:1’:2-tricarboxylic acid, and its 
anhydride (INcoLp and THORPE), T., 
379. 

5- cycloHexanespirocyclopentan- 3-ol-1- 
carboxylic acid, and its acetyl deriva- 
tive (INGOLD and THORPE E), T., 373. 

5-cycloHexanespirocy yclopentan-3-one- 1- 
carboxylic acid, and its semicarbazone | 
(INGOLD and THorpe), T., 372. 

cycloHexanol allyl ether (CLAISEN, 
ErsLeB, and Kremers), A., i, 268. | 

Hexan-y-ol, a-chloro- (FouRNEAU and | 
RKaMART-Lucas), A., i, 435. 

Hexoses, conversion of, into their enolic | 
and ethylene oxide forms (AnRm- 
srrone and Hinpitcn), T., 1410. 

d-isoHexoyldiglycyl-/-cystine, di-a- 
bromo- (ABDERHALDEN and SPINNER), 
A., i, 576. 

d-isoHexoyldiglycyldi-7-leucyldiglycyl- 
l-eystine, dibromo- (ABDERHALDEN 
and SPINNER), A., i, 576. | 

d-isoHexoy1-d-glutamine, a-bromo- 
(THIERFELDER, Vv. CRAMM, = and 
WALTHER), A., i, 389. 

isoHexylbenzene. See 
methylpentane. 

2-cycloHexylbenzoxazole (Skraup), A., 
i, 599. 

4-cycloHexylcyclobutan-2-one-3:4-di- 
carboxylic acid, cis- and trans-8- 
hydroxy-, and their salts and deriva- 
tives (IncoLpD and Tuorpe), T., 
364. 

B-cycloHexyl-a-ethyltricarballylie acid, 
cis- and trans-y-hydroxy-, and their 
derivatives (INGOLD and Tuxorpr), 
T., 380. 

8-cycloHexyl-a- -methyltricarballylic 
acid, cis- and trans-y-hydroxy-, and 
their derivatives (INGOLD = and 
THorPe), T., 368. 

4-cycloHexyl-1-methylcyclobutan-2-one- 
3:4-dicarboxylic acid, cis- and trans- 
3-hydroxy-, and their anhydride (In- 

GOLD and THORPE), T., 371. 

Hippuric acid, 8-hippurylaminoethyl 

ester (FRANKEL and CORNELIUS), 
A., i, @. 
estimation of (Fiuiprt), A., ii, 355. 

Histamine. See 4-Ethylgiyoxaline, 
B-amino-. 

Histidine, action of bacteria on (Koxgss- 
LER and HANKE), A., i, 611; (Hrrat), 
A., i, 612. 

Hogelande, Theobald van, life and work 
of (JAEGER), A., ii, 189. 

Holarrhena congolensis, aikaloids of 
(PyMan), T., 163. 

Holarrhenine, and _its 


a-Pheny]-5- 


derivatives 


(Pyman), T., 165. 
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Hollandus, Jan Isaac, and Isaac, the 
alchemists wre A., ii, 280; 
(v. Lippmann), A., ii, 331. 

Homoantiarol. See 3:5-Dimethoxy-4- 
ethoxyphenol. 

8-Homochelidonine and its derivatives 
(Momoya), A., i, 450. 

Homocincholeupone, ethyl ester (RABE 
and KINDLER), A., i, 34. 


| Homopiperonylaminomethanol (RosEN- 


MUND), A., i, 281. 
p-Homosalicylaldehyde and a, and 
their hydrazones (ADAMS), A., i, _ 


— hydrolysis of (JoHNs), A., i, 
359. 


identity of bynin and (Livrrs), A., i, 
Hydantoins, preparation of (CHEMISCHE 
FsBRIK von F. HeypEy), A., i, 351, 
417. 
Hydrastine, extraction of, from golden 
seal (ScomipDT), A., i, 414. 
estimation of, in Hydrastis canadensis 
(Wasicky and JOACHIMOWITZ), 
A., i, 564. 
Hydrastinine, synthesis otf 
MUND), A., i, 280 
Hydrastis canadensis, estimation of 
berberine and —— in (WASICKY 
and JOACHIMOWITzZ), A., i, 564. 
Hydratropic acid, B- -chloro-, ’ preparation 
of (McKEnziE and Woop), T., 835. 
Hydrazidrazones, action of chlorine on 
(BiLow), A., i, 287. 
Hydrazine, action of 
(DoweEtt), A., i, 152. 
oxidation of, to azoimide (ANGELI), 
A., ii, 148. 
Hydrazines, ditertiary (WIELAND), A 
323; (WIELAND, DoLcow, a 
ALBERT), A., i, 324. 
Hydrazino-acids (DARAPSsKY), A., i, 601. 
p-Hydrazinobenzoic acid, glucosazone 
of, and its use as a dye (MEEs and 
CLARKE), A., i, 168. 
Hydrazinophenylacetic acids, and their 
ethyl esters (DARAPSKY), A., i, 602. 
Hydrazinosulphonic acid, potassium 
salt (TRAUBE and BREHMER), A., i, 
434. 
Hydrazones, action of chlorine on 
(Biitow), A., i, 287. 
Hydrindene, ¢ri- and tetra-bromo- (R. 
and W. Meyer), A., i, 72. 
1-Hydrindone p- altrophenyihydmesone 
(v. AUWERS and AUFFENBERG), A., i, 
219. 
Hydrindones (v. AUweERs and AUFFEN- 
BERG), A., i, 217. ‘ 
Hydrobromic acid. See under Bromine. 
Hydrobromocinchonidine hydrobromide 
(Li&crr), A., i, 451. 


(RosEN- 


chlorine on 
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Hydrocarbon, C,, Hs, and its derivatives 
from methylborneol or methyl- 


fenchol (Brept and SAVELsEERs), © 


A., i, 125. 

CygH¢9o, and its isomerides and deriva- 
tives, from  ¢ert.-phenylborneol 
(Brept, HEINEMANN, and GoBLeEr), 
A., i, 126. 

Hydrocarbons, graphic representation of 
(OstwaLp), A., i, 193 

band spectra of (HruRLINGER and 
Huttutn), A., ii, 378. 

catalytic chlorination of (KOKATNUR), 
A., i, 145. 

acetylenic, preparation of (Picon), 
A., i, 429 

aliphatic, preparation of aromatic 

hydrocarbons from cracking of 
(Davines), A., i, 10. 

chlorination of (AscHAn), A., i, 306. 

aromatic, preparation of, from natural 

gas condensates (DAavipson), 
A., i, 10 

action of cyanogen bromide on, in 
presence of aluminium chloride 
(KARRER and ZELLER), A., i, 
591. 

of the benzene series, constitution and 
physical properties of (v. AUWERs), 
A., i, 578. 

liquid, preparation of (Fiscuer, 
ScuNEIDER, and Hi.pert), A., i, 
391. 

paraffin, preparation of, from coal 

(GLtuuD and HévERMANN), A., i, 
378. 
new reaction of (Lynn), A., i, 245. 
from light petroleum (CHAVANNE and 
Simon), A., i, 380. 
Hydrocupreidine, and its salts (HEIDEL- 
BERGER and Jacoss), A., i, 495. 
Hydrocupreine hydrochloride (HEIDEL- 
BERGER and Jacoss), A., i, 494. 
Hydrocupreine, 5-amino-, and its sulph- 
ates (GrEMSA and HALBERKANN), A., 
i, 344. 
Hydrocupreine-5-azobenzene-y-sulph- 
onic acid, and its sodium salt (GIEMSA 

and HALBERKANN), A., i, 344. 

Hydrocyanic acid. See under Cyanogen. 

Hydrogen, effect of an electric field on 
the spectrum of (TAKAMINE and 
Koxvusv), A.,-ii, 379. 

atoms, collision of a-particles with 
(RUTHERFORD), A., ii, 256, 258. 

overvoltage of (MacINNEs and ADLER), 
A., ii, 131. 

supertension when generated from the 
action of metals on water (Sirs), 
A., ii, 387. 

occlusion of, by metals (Smita), A., ii, 
269. ‘ 
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Hydrogen, occlusion of, by iridium 
(GUTBIER, OTTENSTEIN, and 
WEIsE), A., ii, 367. 

by palladium (TAMMANN), A., ii, 293, 
influence of hydrogen sulphide on 
(MaxtTep), T., 1050. 
by platinum (GurTsrer and Matscn), 
A., ii, 368. 
viscosity of (YEN), A., ii, 495. 
equilibrium in the system: carbon, 
methane, and (Cowarp and Wit- 
son), T., 1380. 
reaction between bromine and (Curis- 
TIANSEN), A., ii, 508. 
combustion of carbon 
(RipEAL), T., 993. 
interaction of chlorine and (CHAPMAN 
and Wuisron), T., 1264. 
combination of oxygen and, under the 
influence of radium emanation 
(Linp), A., ii, 210. 
combustion of, in volcanoes (Sasa- 
TINI), A., ii, 162. 
Hydrogen bromide. See Hydrobromic 
acid under Bromine. 
chloride. See Hydrochloric acid under 
Chlorine. 
cyanide. See Hydrocyanic acid under 
Cyanogen. 
peroxide, action of, on _ potassium 
ferro- and ferri-cyanides (Livck), 
A., i, 389. 
estimation of, and its conservatior. 
in solution (KoiTnHorrF), A., ii, 
370. 
phosphide, thermal decomposition of 
(TRAUTZ and BHANDARKAR), 
A., ii, 277. 
detection and estimation of, in 
hydrogen (SovER), A., ii, 32. 
selenide in rain and snow (KARRER), 
A., ii, 23. 
sulphide, reduction of sulphur dioxide 
by, in aqueous solution (HEINZE), 
A., ii, 334. 
water, a substitute for (BAYER), 
A., ii, 423. 
detection of, by Fischer’s reaction 
(PALET and FERNANDEz2), A., ii, 
294. 
analysis of the hydrate of (Scuer- 
FER and MEYER), A., ii, 502. 
Hydrogen estimation :— 
estimation of, microchemically (Dus- 
SKY ; GRANACHER), A., ii, 169. 
estimation of, in organic compounds 
(MiéLier and WILLENBERG), A., ii, 
297. 
estimation of carbon monoxide in 
(RrpEAL and Taytor), A., ii, 200. 
detection and estimation of hydrogen 
phosphide in (Soyer), A., ii, 32. 


monoxide in 
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| 


Hydrogen electrode. See Electrode. 

Hydrogen generator, electrolytic, for 
the laboratory (WiLLIAMs), A., ii, 
463. 


Hydrogen ions, equilibria between, and | 


hydroxy] ions in solution (LOFFLER 
and Spiro), A., ii, 497. 
lecture experiments to illustrate the 
reduction of concentration of (UGRUN- 
HUT), A., ii, 332. 
catalytic action of, in 
(WecscHEIDER), A., ii, 224. 


| 


hydrolysis | 


estimation of, colorimetrically (HAAs), | 


A., ii, 294. 


estimation of concentration of, 


in 


soils, and its relation to potato scab | 


(GILLESPIE and Huvkszt), 
115. 

Hydroguaiaretic acid, amino-, bromo-, 

and nitro-derivatives of (SCHROETER, 


Ay i, | 


LICHTENSTADT, and [RINEv), A., i, | 


85. 


in (WEGSCHEIDER), A., ii, 224. 
Hydromagnocalcite from the Carpathians 
(GLATZEL), A., ii, 30. 


Hydroquinine, fate of, in the animal | 


body (HALPERKANN), A., i, 506. 


Hydroquinine, 5-amino- (Giemsa and | 
| Iminodiacetic acid, amide and methyl 


HALBERKANN), A., i, 344. 


| Imino-compounds, 


H ydrosols, coagulation of (MUKHERJEE | 


and Sen), T., 461. 
effect of filtration on (MALARSKI), A., 
ii, 13. 
a-Hydroxy-acids of the sugar group, 
rotation of amides of (Hupson and 
Komatsu), A., i, 524. 


Hydrolysis, catalysis of hydrogen ions | 8-Iminazolylethylamine. 


I 


r-Idosaccharic acid, and its copper salt 
and phenylhydrazide (BEHREND and 
HEYER), A., i, 522. 

Ignition of gaseous mixtures (CowARD, 
CARPENTER, and PayMAN), T., 27; 
(PAYMAN and WHEELER), T., 36; 
(WuirE and Price), T., 1248, 1462; 
(PayMAN), T., 1436, 1446, 1454. 

of gases by hot wires (THorNTON), A., 
ii, 501. 
of explosive gases by electric sparks 
(MorGaAn), T. 94; (PATERSON and 
CAMPBELL), A., ii, 314. 
of mixtures of acetylene and -air 
(Mason and WHeEELEn), T., 578. 
of mixtures of ethane and air (WHEEL- 
ER), T., 81. 
dlex vomitoria, caffeine from (PowEr 
and Cuesnut), A., i, 614. 
See 4-Ethyl- 
glyoxaline, B-amino-. 
d-8-Iminazolyl-lactic acid, formation of, 
from /-histidine by bacteria (H1RA1), 
A., i, 612. 
formation and _ re- 
actions of (Kon and Tuorve), T., 686. 


ester, benzenesulphonyl derivatives 
(Dussky and Buiumen), A., i, 289. 


| Indamines (HELLER), A., i, 542. 


Hydroxy-aldehydes, synthesis of (KAR- | 


RER), A., i, 160. 
Hydroxy-carbonyl compounds (Karrer), 
A., i, 592, 594. 
Hydroxylamine, action of chlorine on 
(DowEt1), A., i, 152. 
estimation of, volumetrically (Bray, 
Simpson, and MacKewnzis), A., ii, 
475. 


| Indenyl-8-acetonitrile 


| a-Indenyl-3-allylacetonitrile 


Hydroxy] ions, equilibria between hydro- | 


gen ions and, in solutions (LOFFLER 
and Sprro), A., ii, 497. 

Hydurilic acid, preparation and deriva- 
tives of (Bitz and Heyy), A., i, 
458, 


_ acid, 4-hydroxy- (Goopson and | 
I 


.EWER), T., 923. 
Hyoscine, stereochemistry of, and its 
salts (Kine), T., 476, 974. 
Hypochlorites and Hypochlorous acid. 
See under Chlorine. 


Indazole, isomerism of derivatives of 
(v. AuwErs), A., i, 455. 

Indazole-3-carboxylic acid, esters and 
alkyl derivatives of (v. AUWERS and 
DERESER), A., i, 456. 

Indene derivatives 
Tuorre), T., 143. 


and 


and 


(INGOLD 


(INGoLD 
TuHorRPE), T., 152. 
(INGoLD 
and THorps), T., 155. 
a-Indenyl-3-n-butyronitrile 
and THORPE), T., 154. 
Indenyl-2- and 3-cyanoacetic acids, 
and their ethyl esters (INGoLD and 
THorPE), T., 150. 

a-Indenyl-3-a-cyanoallylacetic acid, 
ethyl ester (INcoLD and THORPE), 
T., 155. 

«-Indenyl-3-a-cyano-n-butyric acid 
ethyl ester (INGoLp and THorpg), T. 
153. 


(INGOLD 


| a-Indenyl-8-a-cyanoischeptoicacid, ethyl 


ester (INGOLD and TnorpPk), T., 156. 


| a-Indenyl-3-a-cyano’schexoic acid, ethyl 


ester (INGoLD and THORPE), T., 156. 

a-Indenyl-2- and -3-a-cyanopropionic 
acids, ethyl esters (INGOLD and 
TuorpE), T., 152. 
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a-Indenyl-3-a-cyano-n- and -iso-valeric 
acids, ethyl esters (INGoLD and 
TuHorpPe), T., 154. 

a-Indenyl-2- and -3-propionitriles (IN- 
GOLD and TuHorps), T., 153. 


a-Indeny]-3-n-valeronitrile (INGoLD and | 


THorek), T., 154. 


Indican, preparation of, from plants | 


(AMIN), 

Indicator, new, 
VIERRE), A., ii, 196. 

use of muscari tincture as (DuFILKo), 
A., ii, 518. 

Indicators, theory of (WuiITE and 
AcREE), A., i, 537; (BrIiGHTMAN, 
HopFIELD, MEACHAM, and ACREE), 
A., ii, 75; (OstwaLp, Brnce, 
AcrEp), A., ii, 400. 

colloidal chemistry of (OstwaLp), A., 
ii, 187. 

sensitiveness of coloured papers as 
(Koutrnorr), A., ii, 518. 


A., i, 283. 


Indigotin-1:1’-imide, and its derivatives | 


(ALBERT), A., i, 101. 
Indirubins (MARTINET), A., 
Indophenine reaction (Wray), 

204. 

Indophenols (HELLER), A., i, 542. 
2-Indoxy1-3-(5-bromo-1-ethyl)indole 

(MARTINET), A., i, 457. 
2-Indoxy1-3-(5-bromo-1-methy])indole 

(MARTINET), A., i, 457, 
Indoxyl-2-8-cinnamic acid, and its de- 

rivatives (ScHOLTz), A., i, 96. 


i, 457. 
A., ii, | 


ne he (Mar- 


TINET), A., i, 457. 
2-Indoxyl-3-(5- -methyl)indole 

NET), A., i, 457. 
2-Indoxyl-3-(5- methyl-1:7-a-methyltri- 


methylene)indole (MARTINET), A., i, | 


457. 

2- Indoxyl-3-(6- methyl-1:7-trimethyl- 
ene)indole (MARTINET), A., i, 457. 

2-Indoxy]-3-(1:7-trimethylene)indole 
(Martinet), A., i, 457. 

Inositol hexaphosphate, synthesis of, and 
its sodium derivative (PosrERNAk), 
A., i, 433, 505. 

Insect powder. 
cinerartifoliwm. 

Inulin, behaviour of, in the animal 

body (Oxry), A., i, 506. 
estimation of, and its behaviour in 
the animal body (Oxgy), A., ii, 
302. 
Invertase, formation of, in yeast (v. 
Ever and SVANBERG), 
614. 


See Chrysanthemum 


determination of activity of (Wara- | 


NABE and Myrrs), A., i, 181. 
Iodination (DArTa and CHAT?rERJEE), 
A., i, 153. 


from beetroot (Cuavu- 


and | 


(MARTI- | 


A., i, | 
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Iodine, occurrence of, in plants (WiNTER- 
STEIN), A., i, 190. 

effect of a magnetic field on spectrum 
intensity and fluorescence of (Srrv- 
BING), A., ii, 128. 

solubility of, in aleohol-water mixtures 
(ScHoorL and REGENBOGEN), A., ii, 
364. 

adsorption of, by carbon (McBary), 

A., ii, 449. ° 
’ by collodion membranes 
CZELLER), A., ii, 13. 
action of arsenious oxide with (Kot- 
THOFF), A., ii, 522. 

starch reaction for (KoLTnorr), A 
ii, 239. 

action of thiosulphates with (Kot- 
THOFF), A., ii, 365. 

recovery. of, from residues (ARNDT), 
A,, ii, 333. 

Iodides, estimation of (GopFRIN), A., 

ii, 472. 

estimation of, volumetrically, by 
means of conductivity measure- 
ments (KoLTHOFF), A., ii, 370. 

estimation of, in mineral waters 
and brines (BAUGHMAN and 
SKINNER), A., ii, 349. 

estimation of, in presence of brom- 
ides and chlorides (Kournorr ; 
JONES), A., ii, 472. 

estimation of, in presence of brom- 
ides and nitrites (LAsaUssr), A., 
ii, 520. 

Periodic acid, and its salts (RosEN- 
HEIM and LoEWeENTHAL), A., ii, 
508. 

Iodine detection and estimation :— 
detection of, in blood, by micro- 
ery stallography (HINTZELMANY), 
A., ii, 294. 

estimation of, by means of potassium 
dichromate (McCrosky), A., ii, 31. 

estimation of, in cuprous iodide (La- 
SAUSSE), A., ii, 520, 

Iodoform, action of alkaline reducing 

agents on (GUTMANN), A., i, 247. 

Iodometry, studies in (Koutruorr), A 

ii, 239, 240. 

Iodonium bases, preparation of xanthates 

of (FERRER), A., i, 258. 

Iodotannic reagent (‘'sAKALOTOS ani 

Damas), A., ii, 169. 

Ions, movement of, during electrolysis 
(pEL LuNnGo), A., ii, 213. 
adsorption of, by charcoal (Rona and 
MICHAELIs), A., ii, 496. 
action of, on chemical 
(Sprro), A., ii, 223. 
_complex (Ko_rHorr), A., ii, 57. 
Ionisation by canal rays (Srark), A., 
ii, 262. 


(Brr- 


reactions 
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Ionisation, lowering of the degree of 
(DE HAAs), A., ii, 53. 
of electrolytes (GOmeEz), A., ii, 181. 
of strong electrolytes (MAcINNEs), A 
ii, 385. 
of metallic salts (Harkins and 
PAINE), A., ii, 452. 

Ionisation potential of electrons in 
helium (Horron and Davies), A., ii, 
210. 

B-Ionene (KNOEVENAGEL, SEHLER, 
SréTzNER, STEINLE, MECHTERSHEI- 
MER, MAmonrorr, and STana), A., 
i, i 

a-isolonone (/erpinolenylacetone), and its 
semicarbazone (KNOEVENAGEL, SEH- 
LER, STOTZNER, STEINLE, MECHTER- 
SHEIMER, MAMONTOFF, and STANG), 
A., i, 15. 

B-isoIonone, and its derivatives (KNOE- 
VENAGEL, SEHLER, ST6TzNER, 
STEINLE, MECHTERSHEIMER, MAMONT- 
OFF, and Srane), A., i, 17. 

B-y-Ionone, and its semicarbazone 
(KNOEVENAGEL, SEHLER, STOTzNER, 
STEINLE, MECHTERSHEIMER, MAMONT- 
oFF, and STanG), A., i, 17. 

Ionones, relations between irove and 
(Ruzicka), A., i, 540, 

Iridium, occlusion of hydrogen by (Gur- 
BIER, OTTENSTEIN, and WEIsg), A., 
ii, 367. 

Iridium organic compounds :— 
Iridium-trioxalic acid, optically active 

salts of (JAEGER), A., i, 5 
Iridium separation :— 
separation of =a and (ARCHI- 
BALD and KERN), A., ii, 70. 
Iron, arc spectrum of (HoELTZENBEIN), 
A., ii, 441. 
infra-red spectrum of (RANDALL and 
BARKER), A., ii, 357. 
magnetic properties of (SANFOUKCHE), 
» ae a 
electrolytic deposition of, from organic 
solvents (ARCHIBALD and PIGvEr), 
A., ii, 45. 
passivity of (Smits and pe Bruyn), 
A., ii, 92. 
corrosion of (BAUER and VOGEL), A., 
ii, 108; (GoupRIAAN), A., ii, 467. 
chemical action of gases on, and 
its compounds. with non-metals 
(Scumirz), A., ii, 415. 

Iron alloys, magnetic and physical pro- 
perties of (GuMLIcH), A., ii, 93. 
with carbon and chromium (MuRA- 

KAMI), A., ii, 194. 
with chromium (JANECKE), A., ii, 
468 


with nickel, electrolytic deposition of 
(BEeNVENUT!), A .» li, 416. 


| 
| 
| 


Iron salts, effect of, on germination 
of seeds and development of plants 
(SToKLAsa, Sesor, ZpOBNICKY, Tym 
1cH, HorAk, NEMEC, and Cwacu), 
A., i, 109. 

Iron oxides, equilibria of (Smits and 

BiJvoEt), A., ii, 1038. 
activity of, towards hydrogen sulph 
ide (WryMAn), A., ii, 66. 
Ferric arsenate, peptisation of( HoLMEs 
and Fauu), A., ii, 454, 455. 
hydroxide, coagulation of (Kruytr 
and VAN DER SPEK), A., ii, 
498. 
adsorption of arsenious acid by 
(BoswWELL and Dickson), A 
ii, 49. 
hypophosphites, ar (Wein- 
LAND and HIEBER), A., ii, 233, 
288. 
oxide, heat of coagulation of (Knuyt 
and VAN DER SrEF), A., ii, 318. 
estimation of, in _ silicates 
(Hack1), A., ii, 120. 
oxides, naturally oceurring (PosNsAk 
and MErRwIy), A., ii, 235. 
Ferrous salts, estimation of, by the 
oxidation potential (KoLTHOFF), 
A., ii, 352. 
selenates with the alkali metals 
(Turron), A., ii, 346. 
Cast iron, analysis of (MARINOT), A 
ii, 120, 
estimation of phosphorus and silicon 
in (CAvazzi), A., ii, 117. 
Steel, equilibrium in the manufacture 
of (McCance), A., ii, 450. 
formation of troostite in (PoRTEVIN 
and GAkvIN), A., ii, 194. 
carbon, velocity of tempering (Por- 
TEVIN), A., li, 158 
analysis of (MAninort), A., ii, 120 ; 
(TRAVERS), A., ii, 429. 
estimation of carbon in, electrolytic- 
ally (Cain and Maxwe tt), A., 
ii, 476. 
estimation of manganese in (NICOL- 
ARpoT and Levi), A., ii, 479. 
estimation of nickel in(N1IcoLaAnDo1 
and GourMAIN), A., ii, 352. 
estimation of uranium in (KELLEY, 
MEYEks, and ILLINGWorTH), A., 
ii, 248. 
estimation of vanadium in (KELLEY, 
Witey, Bon, and Wrieut), 
A., ii, 431. 

Iron estimation :— 

estimation of, colorimetrically (Hos- 
TEITER), A., ii, 525. 

estimation of, with permanganate 
(Scuwanrz and Rowrgs), A., ii, 170 ; 


(Dirruer), A., ii, 299. 
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Iron estimation :— 
estimation of, in ores (BRANDY), A., 
ii, 373, 428; (Scuwarz), A., ii, 
480. 


estimation of, in aluminium alloys | 


with copper and zinc (HoLMsEN), 
A., ii, 429. 
estimation of the ratio of nickel to, in 
meteorites (Priok), A., ii, 526. 
ferrous and ferric, estimation of, elec- 
trometrically (HosTerTerR and 
Roperts), A., ii, 480. 
Iron ores, estimation of titanium in 
(WApDDELL), A., ii, 481. 
Irone, relations between 
(Ruzicka), A., i, 540. 
Isaac of Holland. See Hollandus. 
Isaria densa, production of glycine by 
(MoLLIARD), A., i, 113. 
ovalbumin as a food for (MoLLIARD), 
A., i, 192. 
Isatin, preparation of, and its deriva- 
tives (GrIGy), A., i, 599. 
derivatives of (MEYER), A., i, 99. 
Isatin, 7-mono-, and 4:6-di-chloro- 
(SANDMEYER), A., i, 318. 
Isatin series, isomerism in (HELLER), 
A., i, 36 
Isatin-7-carboxylic acid (SANDMEYER), 
A., i, 318. 
Isatinol (HELLER), A., i, 282. 
Isatinone (HELLER), A., i, 282. 
Isatogens, isomerism of (RuGGLI), A., i, 
221. 
Isatogenic acid, methyl ester, isomeride 
of (RuGGLI), A., i, 222. 
Isomerism and anesthetic action (Mor- 
GENROTH), A., i, 300. 
geometrical (LAcomBLf), A., i, 61. 
valency (Dussky), A., ii, 408. 
cis-trans (BOESEKEN and vAN Looy), 
A, 1,4 
Isomorphiem (LANGMUIR), A., ii, 506. 
Isoprene hydrochloride (AscHay), A., 


ionones and 


\ & 

Isopyrum  thalictroides, microchemical 
detection of the alkaloid of (Mr- 
RANDE), A., i, 192. 

Isosterism (LANGMUIR), A., ii, 506. 

Isotopes, possible separation of (LINDE- 
MANN aud Aston), A., ii, 209. 


Isotopic elements. See Elements. 
Itaconic acid, phenacy] ester (RATHER 
aud Rerp), A., i, 158. 


J. 


* Jasminum odoratissimum (shuei), con- 
stituents of oil and wax from flowers 
of (TsUCHIHASHI and TAsAk1), A., i, 
142. 
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Javel extracts, stability of (Fonzes- 
Dracon), A., ii, 231. 

Jellies, ditfusion of electrolytes into (y, 
Firru and BuBANOVIC), A., ii, 13. 
Juglone. See 1:4-Naphthaquinone, 5- 

hydroxy-. 

Julolidine, preparation and derivatives 
of (v. Braun, Heiper, and Wycazar- 
KOWSKA), A.,i 41. 

K. 

Kafirin, hydrolysis ot (Jones and 
Jouns), A., i, 101. 

** Kalikalk,” manurial experiments with 
(SépEKBAUM), A., i, 376. 

Katoptrite (FLINK), A., ii, 112. 

Kephalin, constituents of (LEVENE and 
Komatsv), A., i, 466. 

Ketimines, catalytic synthesis of (Mien- 
onAc), A., i, 477. 

Keto-acid, C,,H,,0,, and its semicarb- 
azone, from fenchene ozonide (Ros- 
CHIER), A., i, 410. 

ae-Keto-aldehydes, preparation of, and 
their conversion into 8-lactones 
(MrEerwety), A., i, 21. 

-Keto-y-benzoyl-8-phenyl-aa-di- 
methylbutyric acid, and its deriva- 
tives (KOHLER and GILMAN), A,, i 
327. 

5-Keto-y-carbethoxy-a8-diphenylhex- 
aldehyde (MEERWEIN and Dor), A. 
i, 25. 

o-Ketocarboxylic acids, aromatic, con- 
stitution and optical properties of 
(v. AUWERS and HEINZE), A., i, 328. 

4-Keto-2-0-carboxyphenyl-1:2:3:4-tetra- 
hydroquinoline-3-carboxylic acid 
(GABRIEL and LOWENBERG), A., i, 38. 

a-Ketocholanic acid, and hydroxy-, and 
their ethyl esters (WIELAND and 
Borrscn), A., i, 572. 

Ketocineole, and its derivatives, and 
bromo-, and chloro- (CusMANo), A., 
i, 212. 

Ketodihydrocryptopidenes, and their 
semicarbazones (PERKIN), T., 763, 777. 

Ketodihydroisocryptopidenic acid, hydr- 
oxy- (PERKIN), T., 790. 

2-Keto-2:3-dihydrothiazine-6-thiolacetic 
acid, and its sodium salt (Finzi and 
Borric.iert), A., i, 75. 

2-Keto-1:6- and -1:8-dimethyl-1:2-di- 
hydroquinoline (SrArn), A., i, 454. 

1-Keto-2:3-dimethyl-1:2:3:4-tetrahydro- 
naphthalene (ScurorTer, LICcHTEN- 
STADT, and IRINEv), A., i, 84. 

2-Keto-1-ethyldihydro-88-naphthindole- 
8-carboxylic acid, 3-hydroxy-, esters, 
and their acetyl derivatives (MAR- 
TINET), A., i, 281. 
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e-Ketohexane-f5- ee, acid, 

ethyl ester (Ruzicka), A., i, 210. 

5-Keto-a-methylhexoic acid, and its 

ethyl ester (Ruzicka), A., i, 209. 

1-Keto-2- -methyl-1:2:3:4-tetrahydro- 
naphthalene (ScuroreTer, LiIcuTEN- 

STADT, and IrINEv), A., i, 86. 

Ketone, ©,H,,0, and its semicarbazone 
from fenchene ozonide (RoscH1£ER), 
A., i, 410. 

C,;H,,0, and its derivatives, from 
oxidation of phytol (Wit oe: 
Scuurrii, and Mayer), A., i, 
450. 

C,,H,,0, and its oxime, from di- 
hydrocholesterol (Winpaus and 
DALMER), A., i, 203. 

Ketones, condensation reactions of (Bop- 
Forss), A., i, 211. 

condensation of, with cyanoacetamide 
and with ethyl cyanoacetate (Kon 
and THoRPE), T., 686. 

condensation of, with ethyl cyano- 
acetate (GUARESCHI), A., i, 94. 

reactivities of, with semicarbazide 
derivatives (MICHAEL), A., i, 253. 


aromatic, reduction of (CoHEN), A., i, 
124, 210. 
synthetic, pungency of (PEARSON), 
A., i , 
bieyclie, preparation of (Tasoury and 


GopcHot), A., i, 447 
optically active (RuPE and KLoppENn- 
BURG), A., i, 539. 

Ketonic acids, aromatic By-unsaturated 
(Crusa), A., i, 402. 

y Ketonic acids, aliphatic, constitution 
and optical err of (v. AUWERS 
and HEINZE), A., i, 328. 

5-Ketonic esters, bromination of (KouHLER 
and GiILMAN), A., i, 326. 

Ketoisonormethyltetrahydroharmine 
(PERKIN and Rosrnson), T., 959. 

y Keto-A5-pentadiene-ae-dicarboxylic 
acid, methyl ester, phenylhydrazones 
of (Srravs, Murrat, and Hrrrz), A., 
i, 43. 

b- -Ketopentane- -aay- a 
ethyl ester (RuzicKA), A., i, 209. 

4-Keto-3-phenyl-2-methyl-3: 4. ihydro- 
quinazoline-6:2’:4’-tricarboxylic acid, 
and its ethyl ester (WEGSCHEIDER, 
Mature, Enruicn, and SkUTEZKY), 
A, 4, 71. 

3-Keto-1-phenylpropenylene-2:1-indole, 
8-hydroxy-, and its derivatives 
(Scnoirz), A., i, 96. 

Ketopyrazolines, and their coloured con- 
densation derivatives (KonLEr and 
STEELE), A., i, 557. 

4-Keto-2-thionoxazolidine (AHLQVIST), 
A., i, 486. 
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| 2-Keto-1:6:8-trimethyl-1:2-dihydro- 


quinoline (SpArn), A., i, 453. 

4-Keto-2:3:3-trimethyl-A'-cyclohexene- 
l-carboxylic acid, ethy] ester (Rv- 
zICKA), A., i, 210. 

4-Keto-2:2:6-trimethylpiperidine-1- 
carboxylic 2 ethyl ester (HARRIES 
and THOERL), A., i, 133. 

5-Keto-a85-triphenylvaleric acid, and 
its —, ester (MEERWEIN and 
Dorr), A., i, 24. 

Kidneys, behaviour of, towards various 
sugars (HAMBURGER and BRINK- 
MAN), A., i, 187. 

retention of dextrose by (HAMBURGER 
and Atons), A., i, 364. 
Kinetic analysis (Travtz), A., ii, 55. 
Knopper galls, tannin from (NIEREN- 
STEIN), T., 1174. 


| Krypton, solubility of, in liquids (v. 


ANTROPOFF), A., ii, 511 


L. 


| Lactalbumin, nature and nutritive value 


of (Emmetr and Lwuros), A., i, 
363. 
effect of heat on stability of (EMMETT 
and Luros), A., i, 420. 
Lactic acid, oxidation of, by bacteria 
(Maz&), A., i, 467. 
phenacyl ester (RATHER and REID), 
A., i, 158 
estimation of, by oxidation (ScHUPPLI), 
A., ii, 528. 
dl-Lactic acid, tetra-acetyl-d-glucose 
derivative (KARRER, NAGELI, and 
WEIDMANY), A., i, 339. 
Lactide, hydrolysis of (JoHANSSON and 
SEBELIUS), A., i, 251. 
5-Lactones, preparation of, from ae- 
dialdehydes or  ae-keto-aldehydes 
(MEERWE!IN), A., i, 21. 
Lactonic acids (HotmbeEre), A., i, 309. 
Lactose, solubility of (SAILLARD), A.,, i, 
75. 


estimation of, in milk (Hrupr), A., ii, 
84; (SALoMoN and Dieut), A., ii, 
203. 

Leevulose (d-fructose ; fruit-sugar), muta- 
rotation of (NELSON and BEEGLE), 
A., i, 256. 
estimation of (Okry), A., ii, 302. 
Lake of Rockanje, radioactivity of the 
mud from (BUCHNER; BLAAUW), A., 
ii, 42. 
Lamp, electric. See Electric. 
Lamp black, emulsification by means of 

(Moors), A., ii, 324. 

Lead from samarskite, atomic weight of 
(Davis), A., ii, 107. 
30 


% 
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Lead from thorianite, atomic weight of 
(Héniescumip), A., ii, 285. 
from uranium, atomic weight of 
(Butz), A., ii, 513. ; 
isotopes of, and their atomic weights 
(HéntGscumrp), A., ii, 465. 
spectrum of (ZuMSTEIN), A., ii, 399. 
hammer-hardening of (NicoLaRport), 
A., ii, 193. 
Lead alloys with magnesium, chemically 
reactive (AsHcrort), A., ii, 465. 
with sodium and mercury, and sodium 
and tin (GoEBEL), A., ii, 342. 
Lead arsenates, phosphates and vanadates 
(Amaport), A., ii, 413. 
disodium hexafluoride (CLARK), A., ii, 
513. 
tripotassium hydrogen  octafluoride 
(CLARK), A., ii, 513. 
nitrato-hypophosphate (v. Herz), A., 
ii, 284. 
subsulphate (DENHAM), T., 109. 
sulphide, equilibrium between, and 
products of the roasting process 
(ScHENCK and ALBERs), A., ii, 222. 
Lead organic compounds :— 
aryl alkyls (GERHARD and GERTRUD 
GrRUTTNER), A., i, 52. 
triphenyl haloids (Gritrrnenr), A., i, 
52 


Lead apap estimation, and separa- 
tion :— 
detection of, microchemically (DENI- 
Gks), A., ii, 523. 
estimation of, volumetrically (Hotm- 
SEN), A., ii, 523. 
estimation of, in brass (Hopeson), 
A., ii, 119. 
estimation of, in lead salts (Morris), 
A., ii, 201. 
estimation of small quantities of, in 
urine, feces, and tissues (DENIS and 
Minor), A., ii, 372. 
separation of, from metallic calcium 
and ‘‘lurgie” metal (K6nie), A., ii, 
247. 
separation of, from chromium, electro- 
lytically (MILBAVER and Ser fx), 
A., ii, 372. 
Lead accumulator. See Accumulator. 
Leaves, formation of proteins and acids 
in (MryeEn), A., i, 240. 
living, absorption curve of the green 
colouring matter and formation of 
starch in (URsPRUNG), A., i, 112. 
Lecithalbumin, bromo- (BERGELL), A., 
i, 49. 
Lecithin, influence of, on growth of mice 
(RoBERTSON and Ray), A., i, 234. 
detection of (HAMBURGER), A., ii, 375. 
Lecithin, bromo- (BERGELL), A., i, 
49. 
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Lectures, delivered before the Chemical 
Society (Soppy), T., 1; (NicHot- 
son), T., 855; (JEANS), T., 865. 

Lecture experiments for the preparation 

of calcium carbide without an electric 
furnace (FICHTER), A., ii, 22. 

to show the absorption of gases by 
water (FICHTER), A., ii, 22. 

to show the reduction of hydrogen- 
ion concentration (GRUNHUT), A., 
ii, 332. 

to show the combustion of phosphorus 
(BRUNNER), A., ii, 226. 

to show the preparation of phosphorus 
trioxide (BrLtz and Gross), A., ii, 
226. 

Lepidocrocite (PosNzak and Merwin), 
A., ii, 235. 

7-Leucyl-d-glutamine (THIERFELDER, V. 

CramMM, and WALTHER), A., i, 
389. 


d-isoLeucy]-d-valine anhydride. Seeiso- . 


Propy]-sec. -butyldiketopiperazine. 
Lichens, carbohydrate content of (Sat- 
KOwWSsKI), A., i, 242. 
Lichen substances, syntheses of (Fiscu- 
ER), A., i, 278. 
Light, scattering of, by gases (STRUTT), 
vo > &. 
absorption of, as a value independent 
of the apparatus used (HAr1), A., 
ii, 381. 
Beer’s law of (Hirrrr), A., ii, 
358. 
by thin layers of tungsten (Ham- 
BURGER, Hotst, LELY, and Oos- 
TERHUIS), A., ii, 383. 
absorption and transmission of, by 
colloidal suspensions (CHENEVEAU 
and AUDUBERT), A., ii, 205. 
blackening of sensitive layers by 
(HALLA and ScHuULLER), A., ii, 6. 
as the cause of chemical reactions 
(Perrin), A., ii, 177. 
sensitiveness of chemical compounds 
to (PLoTNIKow), A., ii, 311. 
Lignin, acetyl content of (PRINGSHEIM 
and Maenvs), A., i, 473. 
a-Lignin-S-acid, and its salts (ME- 
LANDER), A., i, 474. 
Lilolidine, and its derivatives (v. BRAUN, 
HEIDER, and WyczaTKowsKaA), A,, i, 


40. 
Limonite (PosnsAK and Merwin), A., 
ii, 235. 
Linalool, synthesis of (Ruzicka and 
Fornastr), A., i, 193. ; 
constitution of (VeERLEY), A., 1, 
146. 
isoLinalool (VERLEY), A., i, 146. 
Linamarin, synthesis of (FiscnER and 
ANGER), A., i, 256. 


L 


Li 


li 
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Linoleic acid, and its derivatives, 
estimation of (TAKAHASHI), A., i, 
468. 

y-Linolenic acid, and hexabromo- 
— and Liérr), A., i, 
‘372. 

Lipase (Kira and Osu), A., i, 503. 
influence of saponin on the action of 

(Fiour), A., i, 229. 

Lipoids of the heart-muscle (LEVENE 

and Komatsu), A., i, 466. 
micro-estimation of (BANG), A., ii, 
85. 

Liquids, measurement of the specific 
inductive power of (MicHAUD and 
BALLOUL), A., ii, 314. : 

heat of vaporisation of (Artis), A., ii, 
136. 

capillary rise of, in filter paper 
(Scumipt), A., ii, 185. 

density of (Artis), A., ii, 184. 

application of the gas laws to 
(HALDANE), A., ii, 138. 

equilibrium between gases and 
(TravtTz), A., ii, 137. 

methods of measuring small volumes 
of (ANDREWEs), A., ii, 294. 

measurement of the thickness of films 
of, formed on glass or sand (PrErrTi- 
JOHN), A., ii, 220. 

anisotropic (VORLANDER), A., ii, 322. 
orientation of, on crystals (GRAND- 

JEAN), A., ii, 322. 

dielectric, decomposition of, by the 
electric discharge (URBAIN and 
Scat), A., ii, 214. 

mixed, change in density of, with 
temperature (HERZ), A., ii, 47. 

supercooled, relation between the 
vapour pressure of solids and that 
of (Bouranric), A., ii, 390. 

stopcock for dropping (FIsHER), 
A., ii, 60. 

Liquid state, region of existence of 
(Brunt), A., ii, 135. 

Lithium, spark spectrum of (LEONARD 

and WHELAN), A., ii, 89. 

effect of an electric field on the 
spectrum of (Yosuipa), A., ii, 
80. 

Lithium bases (lithiumammines) 
(ErHRAIM), A., ii, 286. 

Lithium organic compounds :— 
mercuric haloids, compounds of hexa- 

methylenetetramine with, and their 
—ernny (QuERciGH), A., i, 
23. 


Loroglossin (BouRQUELOT and BxripeEt), 
A., i, 2438. 

Lucerne (alfalfa), constituents of (JAcos- 
SEN), A., i, 375 

Luciferase (HARVEY), A., i, 299. 


Luminescence of metallic anodes 


(Lavaux), A., ii, 359. 


a-d-Lyxose, crystallography and optical 
_ properties of (WHERRY), A., i, 65. 


Magnesium, ultraviolet spectrum of 


(McLENNAN and Youne), A., ii, 2. 

effect of an electric field on the 
spectrum of (TAKAMINE and Ko- 
Kusv), A., ii, 380. 

vapour, ionisation and _ resonance 
potentials for (Foorr and MouLER), 
A., ii, 42. 

reaction between sodium chloride 
solutions and (HueuHEs), T., 272. 


Magnesium alloys with aluminium and 


copper (VoGEL), A., ii, 414. 
with lead, chemically reactive (AsH- 
croFt), A., ii, 465. 


Magnesium potassium chromate, hydr- 


ates of (Durrour), A., ii, 367. 
oxide (magnesia), molecular heat of 
(v. WARTENBERG and WITZEL), 
A., ii, 389. 
equilibrium in the system: calcium 
oxide, silica and (FERGUSON and 
MErwIy), A., ii, 401, 459. 
hydroxide, effect of ammonium salts 
on the precipitation of (BRUNNER), 
A.,, ii, 283. 
ammonium phosphate, properties of 
(KARAOGLANOW and DIMiITrow), 
A., ii, 64. 
pyrophosphate, properties of (KARaAo- 
GLANOW and Drim1TrRow), A., ii, 
64. 


Magnesium organic compounds, action 


of cupric salts on (KRIZEWSKY and 
TuRNER), T., 559. 

action of quinoline methiodide with 
(FrEuND and KeEssiER), A., i, 
283. 

phenyl bromide, action of, on halogen 
derivatives of ethane (Swarts), 
A., i, 247. 

platinocyanide, optical properties of 
(GAUBERT), A., ii, 309 

tetrathionate octahydrate, compound 
of hexamethylenetetramine with, 
and its crystallography (PERRIER), 
A., i, 522 


Magnesium estimation and separa- 


tion :— 

estimation of, in small amounts (H1B- 
BARD), A., ii, 428. 

estimation of, in animal substances 
(DrENEs), A., ii, 427. 

estimation of, in saline solutions 
(Canats), A., ii, 477. 
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Magnesium estimation and 

tion :— 

estimation and separation of, from 
alkalis (NicoLarpot and Danpv- 
RAND), A., ii, 478. 

estimation of, in presence of calcium 
(CANALS), A., li, 34. 

separation of calcium and (WINKLER), 
A., ii, 80. 

Magnetic susceptibility, theories of 
(SMEKAL), A., li, 94. 

Maize, mineral constituents which are 
essential for the nutrition and de- 
velopment of (Maz&), A., i, 304. 

action of cyanamide and of dicyano- 
diamide on the development of 
(Maz, Vita, and Lemoiene), A., 
i, 614. 

Maize cobs, preparation of xylose from 
(Monroe), A., i, 386. 

Male fern. See Aspidiwm /ilix mas. 

Maleic acid, phenacy] ester (RATHER and 
Rerp), A., i, 158. 

Maleic anhydride, quinonoid structure 
of (PFEIFFER and BOérr.er), A., i, 
$2. 

Malic acid, phenacy] ester (RATHER and 
Rei), A., i, 158. 

r- and d-Malic acid lactones (HoLM- 
BERG), A., i, 309. 

Malonaldehyde, nitro-, condensation of 
amino-compounds with (HALE and 
Britron), A., i, 405; (HALE and 
Honan), A., i, 469. 

Malonic acid, kinetics of the acid hydro- 
lysis of esters of (SKRABAL and 
Mrazek), A., ii, 57. 

sodium derivatives of esters, action 
of acylamino-acid chlorides on 
(GABRIEL and LOWENBERG), A., i, 
37 


separa- 


fe 
potassium rhodium salt, resolution of 
(JAEGER and Tuomas), A., i, 5. 
esters, condensation of esters of suc- 
cinic acid with (G. E. K. and H. E. H. 
Brancw), A., i, 6. 

Malonic acids, substituted, kinetics of 
reactions with (BERNOULLI and 
Wece), A., ii, 503. 

Malonyl chloride, interaction of acetone 
and (KoMNINos), A., i, 6. 

Malonylsuccinic acid, ethyl ester 
(G. E. K. and H. E. H. Brancn), A., 
i, 6. 

Maltose, constitution and derivatives of 
(InvINE and Dick), T., 593; (Ha- 
wortH and Lertc#), T., 809. 

Mammary glands, synthetic function of 
(Hart, Newson, and Pirz), A., i, 
106, 

i-Mandelic acid, resolution of (KARRER, 
NAGELI, and WEIDMANN), A., i, 594. 


SUBJECTS, 


1-Mandelic acid, ethyl ester, catalytic 
racemisation of (McKenzie and 
Wren), T., 602. 

d- and l-Mandelic acid, 8-tetra-acetyl-//- 
glucose derivatives (KARRER, NAGELI, 
and WetpMANN), A., i, 339. 

Manganese, infra-red spectrum of (RAw- 
DALL and manaual, A., ii, 357. 

anodic peroxidation of (Ruscon1), A., 
ii, 445. 

effect of, on germination of seeds and 
development of plants (SroKLasa, 
Senor, ZDOBNICKY, TYMICH, 
Horik, NEmeEc, and Cwacn), A., 
i, 109 ; (Dearrick), A., i, 428. 

effect of, on the growth of wheat 
(McHArcuB), A., 1, 375. 

Manganous salts, reducing action of 
(Macri), A., ii, 467. 

Manganates, preparation of (ScHLE- 
SINGER, MULLINIX, and Poporr), 
A., ii, 233. 

Permanganates, estimation of alkali 
in solutions of (Crate), A., ii, 245. 

Manganese organic compounds :— 
ferrocyanide (WERNER), A., i, 313. 

Manganese detection and estimation :— 
detection of (CARON and RaqveEt), A., 

ii, 351; (WesTER), A. ,ii, 479. 
estimation of, volumetrically, with 
sodium arsenite (Bosk), A., ii, 36. 
estimation of, in steel (NICOLARDOT 

and Lev), A., ii, 479. 

Manganotantalite from Amelia, Virginia 
(Lez and WuHerry), A., ii, 369. 

Manna, constituents of, from the Douglas 
fir (Hupson and SHERwoop), A., i, 
59. 

Mannitol, action of, with olein and with 
stearin (LAPWORTH and PEARSON), 
A., i, 570. 

a-d-Mannoheptonamide (Hupson anil 
Monrob), A., i, 525. 

Manures, artificial, comparison of, ac- 
cording to Mitscherlich’s law 
(Gorsk1), A., i, 616. 

nitrogenous, experiments with (MIT- 
SCHERLICH, V. SAUCKEN, and 
IFFLAND), A., i, 143. 

Manurial experiments, with different 
nutriments (MITSCHERLICH), A., i, 
143. 

with calcium sulphate (Bear and 
Workman), A., i, 511. 

with fluorides (GAUTIER and CLAUs- 
MANN), A., i, 512. 

= **kalikalk”” (S6pERBAUM), A., i, 
376. 

with manganese salts (}!cHARGUE), 
A., i, 375. 

with sodium salts (Sineu), A., i, 374. 

with sulphates (MILLER), A., i, 510. 
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Margarosanite (Frinr), A., ii, 112. 
Mass, attraction of (Kam), A., ii, 48. 
Matter, hypothesis as to various states 
of (Bacon), A., ii, 506. 
living, distribution of elements in 
(Hacks), A., i, 297. 

Meal, estimation of pentosans in, colori- 
metrically (Tesron1), A., ii, 122. 

Meat, occurrence of methylguanidine in 
(GREENWALD), A., i, 562. 

Mechanical philosophy and surface ten- 
sion (EDWARDs), A., ii, 278. 

Meconic acid, and its salts, and its be- 
haviour in estimation of morphine 
in opium (HEIDUSCHKA and FAuvL), 
A., i, 493. 

derivatives of, and their physiological 
action (LAUTENSCHLAGER), A., i, 
609. 

Meconylearbamide, and its ethers (Lav- 
TENSCHLAGER), A., i, 609. 

Meconylthiocarbamide, and its propyl 
ether (LAUTENSCHLAGER), A., i, 609. 

Melaleuca uncinata, resin from the bark 
of (SmiTH), A., i, 426. 

Melanuria, produced by administration 
of pyrrole (SAccARDI), A., i, 421. 

Melezitose in manna from the Douglas 
fir (Hupson and SHERWoop), A., i, 
59. 

Melting points of mixtures of organic 
compounds (R. and W. MEyER), A., i, 
359. 

Melting-point determinations with elec- 

tric heating (MALowAy), A., ii, 135. 
by means of the ‘‘ ascension” method 
(DE Jone), A., ii, 316. 

Membranes, collodion, adsorption of 
iodine by (BERCZELLER), A., ii, 13. 
Menthol, estimation of, in mixtures with 
eugenol and phenol (v. FRIEDRICHs), 

A., ii, 301. 

l-Menthone, rotation dispersion and 
inversion of (GROsSMANN’ and 
Braver), A., ii, 5. 

Mercaptans, biochemical preparation of 

(Norp), A., i, 382. 
action of, with cupric and mercuric 
chlorides (RAy), T., 871. 
compounds of mercuric nitrite with, 
and their reactions with alkyi 
iodides (RAy and Guna), T., 261. 
Mercury, absorption and emission 
spectra of (DEARLE), A., ii, 126. 
reversed spark spectra of (MASHIMO), 
A., ii, 125. 
capillarity constant of, in contact with 
potassium iodide solutions(PoLARA), 
A., ii, 99. 


action. of, on palladium hydrogen 


hydrosol (PAAL and STEYER), A., 


ii, 70. 
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Mercury alloys (amalgams), interaction 
of mixed salt solutions and (SMITH 
and Ress), A., ii, 53. 

with lead and sodium (GOEBEL), A., 

ii, 342. 
with gold (Paat and SrryveEr), A., ii, 
516. 

Mercury salts, effect of, on the activity 

of catalysts (Brenic), A., ii, 20. 

Mercury :— 

Mercurie chloride, equilibrium of, 
with alkali chlorides (Tour 
NEvUX), A., ii, 344. 

action of acetylene with (CHAP- 
MAN and JENKINS), T., 847 ; 
(Mancuot and MAHRLEIN), 
A., i, 145. 

action of, with mercaptans and 
thioamides (RAy), T., 871. 

detection of, microchemically 
(TUNMANN), A., ii, 307. 

fluoride, anhydrous, and bromo- 

and chloro-fluorides (RuFF and 

BaHLav), A., ii, 65. 

Mercurous chloride (culomel), prepara- 
tion of (DurRET), A., ii, 232. 

electrode. See Electrode. 

Mercury organic compounds :— 

with cystine (StuBER), A., i, 7. 

with phthaleins and analogous com- 

pounds (SACCHARINFABRIK AKT.- 
GES. VORM. FAHLBERG, LisT, & Co.), 
A., i, 124. 

ferrocyanides (WERNER), A., i, 313. 

mercaptide nitrites, and their reactions 

with alkyl iodides (RAy and Guna), 
T., 261, 541, 1148; (Ray), T., 
548. 

Mercurie salts, compounds of p-tolu- 
idine with (VeccniotTi), A., i, 
103. 

iodide, compounds of, with ethyl 
sulphide and alkyl iodides (RAY 
ond Gena), T., 1154. 

lithium haloids, compounds of 
hexamethylenetetramine __ with, 
and their crystallography (QUER- 
ciGH), A., i, 523. 

sulphoxychloride (RAY and SEn), 


T., 552 
Mereurous compounds, amino- 
(Scowriz. Serum- & IMPFIN- 


STITUT), A., i, 44. 

Mercuriphenolsulphonephthalein, 
tetrahydroxy-, and its physiological 
action (BuRNs, WHITE, and 
CHFETAM), A., i, 610. 

Mercury detection and estimation :— 

detection of, colorimetrically (ABEL- 
MANN), A., ii, 428. 

estimation of (PINA DE Rusiss), A., 
ii, 80. 
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Mercury detection and estimation :— 
estimation of, electrolytically, with 
latinum electrodes (GuzMAN and 
‘ooH), A., ii, 247. 
estimation of, volumetrically (Urz), 
A., ii, 428. 
estimation of, as zine thiocyanate 
(JAMIESON), A., ii, 248. 
estimation of, in mercury salicylate 
(CosTANTINO), A., ii, 299. 
estimation of, in toxicology (CarR- 
rEsctA), A., ii, 479. 
Metabolin from yeast (VAHLEN), A., ii, 
613. 

Metabolism, changes in, induced by 
injection of guanidine (WATANABE), 
A., i, 104. 

of aromatic acids (SHERWIN), A., i, 
104. 
carbohydrate, effeet of acids.on (ELIAS 
and Scausert), A., i, 547 
dextrose, in muscular tissue (Lom- 
BROSO and PATERNI), A., i, 563. 
mineral, in acidosis (Goro), A., i, 
104. 
nitrogen, of moulds, and the forma- 
tion of soluble starch (Boas), A., 
i, 508. 
in the dog, after administration of 
thyroid (RouDE and StocKHOLM), 
A., i, 185. 
nuclein (THANNHAUSER and Dorr- 
MULLER), A., i, 228. 
Metacholesterol (Lirscaittz), A., i, 
591. 

Metallic chlorides, manufacture of 
(Hear and Newsery), A., ii, 
411. 

films, ultramicroscopic examination of 
(HAMBURGER), A., ii, 136. 
iodides, compounds of arsenious acid 
with (WEINLAND and Gruut), A., 
ii, 411. 
ions, quantitative estimation of, by 
microanalysis (STREBINGER), A., 
ii, 34. 
oxides, kinetics of the reduction of, by 
carbon (SLADE and Hiason), T., 
205. 
salts, complex colourless, absorption 
spectra of aqueous solutions of 
(SHIBATA, FukaGawa, and 
Asapo), A., ii, 381. 
separation of, into optically active 
isomerides (JAEGER), A., ii, 
310. 
ionisation of (HARKINS and PAINE), 
A., ii, 452. 
adsorption of, from water by glass 
(Scnerrinea), A., ii, 64. 
loss of water of crystallisation by 
(GuAREsCHI), A., i, 382. 
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Metallic salts, interaction of mixed 
solutions of, with amalgams 
(SmirH and Regs), A., ii, 53. 

fusion of, with sodinm hydroxide 
(BosweLL and Dickson), A., 
ii, 63. 
compounds 0. quinoline’ with 
(WaLTon and Liane), A., i, 
415. 
toxicity and stimulant action of, to 
soils (GREAVES, CARTER, and 
GOLDTHORPE), A., i, 238. 
salt films, ultramicroscopic examina- 
tion of (HAMBURGER), A., ii, 136. 
sulphides, coagulation of hydrosols 
of (MUKHERJEE and Sen), T., 
461. 
reduction of, with aluminium (Par- 
RAVANO and AGosTIN1), A., ii, 
343. 
Metals, wave-length measurement in 
spectra of (MEGGERs), A., ii, 258. 
spark spectra of (DE LA Rocue), A., 
ii, 309. 

vacuum are spectra of (AINSLIE and 
FuLuier), A., ii, 309. 

electrochemical behaviour of (Smits), 
A., ii, 8, 91. 

electrolytic deposition of (Kontr- 
SCHUTTER and VUILLEUMIER), A., 
ii, 9; (Popszus), A., ii, 264. 


electrolytic luminescence of, when 
used as anodes (LAVAUX), A., ii, 
359. 
super-conductivity in (CrRoMMELIN), 
A., ii, 315. 
thermal properties of (Iraka), A., ii, 
494, 
vapour pressure of (RicHARDs), A., 
ii, 266. 


at very high temperatures, and the 
solubility of carbon in metals 
(RurF and Berepant), A., ii, 
265. 
occlusion of gases by (Smirn), A., ii, 


269; (HADFIELD), A., ii, 448; 
(PorTER; JoHNsS; McBaryn), A., 
ii, 449; (McCance; ANDREW), A., 
ii, 450. 

recrystallisation in (TAMMANN), A., 
ii, 273. 


alteration of the chemical behaviour 
of, by mechanical working (TAM- 
MANN), A., ii, 395. 

colloidal. See Colloidal metals. 

formation of filaments of, resembling 
organic growths (LILLIE and JOHN- 
STON), A., i, 606 


corrosion of (GoupRIAAN), A., ii, 
467. | . 

catalytic action of (Skrrrow), A., |, 
528. 
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Metals, action of oxygen on the pre- 
— of, from cyanide solutions 
(Warts), A., ii, 418. 

of the ammonium sulphide group, 
analysis of (TREADWELL), A., ii, 35. 

electrolytic estimation of (FRANCOIS), 
A., ii, 34. 

Meteloidine, salts of (K1nc), T., 501. 

Meteoric iron (TAMMANN), A., ii, 417. 

Meteorites, estimation of the nickel- 

iron ratio in (Prior), A., ii, 526. 

Methane, physical and chemical pro- 
perties of (MALISOFF and EcLoFF), 
A. % C. 

equilibrium in the system: carbon, 
hydrogen and (Cowarp and WIL- 
son), T., 1380. 
specific heat of (HEusE), A., ii, 388. 
chlorination of (PFEIFFER, MAUTH- 
NER, and REITLINGER), A., i, 565. 
detection of, in mine gases (KRUGER, 
REINKOBER, and RIEGGER), A., ii, 
301. 
Methane, nitro-, action of carbon di- 
sulphide on (FrEUND), A., i, 
309. 
addition of, to unsaturated esters 
(KoHLER and ENGELBRECHT), A., 
i, 330. 
trinitro-. See Nitroform. 
tetranitro-, preparation of (Orron), 
A., i, 247. 
vapour pressure of (MENZIEs), A., 
i, 513 
constitution of (ScuMmipT), A., i, 
248. 
Methanedisulphonacetanilide(Scu ROEr- 
Ek), A., i, 517. 
Methanedisulphonacetophenetidide 
(ScHROETER), A., i, 518. 
Methanedisulphonamide, and its deriva- 
tives (SCHROETER), A., i, 518. 
Methanedisulphonaminoacetic acid, 
ethyl ester (ScHROETER), A., i, 518. 
Methanedisulphonanilidoethylanilide 
(ScHROETER), A., i, 518. 
Methanedisulphonanilinoacetic acid, and 
its ethyl ester (ScHROETER), A., i, 
518. 
Methanedisulphonbenzanilide(Scuroet- 
ER), A., i, 517. 
Methanedisulphonbenzoylhydrazide 
(ScoroErer), A., i, 518. 
Methanedisulphondiphenylamide 
(Schroeter), A., i, 518. 
Methanedisulphonethylamide (ScHROET- 
ER), A., i, 518. 
Methanedisulphonethylanilide, and its 
acyl derivatives, and bromo-, chloro-, 
and iodo- (9cHROETER), A., i, 518. 
Methanedisul phonethylphenetidide 
(ScHRoEreR), A., i, 518. 
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Methanedisulphonic acid, and its deriva- 
tives, and applications in syntheses 
(ScHROETER), A., i, 516. 

Methanedisulphonmethylanilide 
(ScHROETER), A., i, 517. 

Methanedisulphonmethylphenetidide 
(SCHROETER), A., i, 518. 

Methanedisulphon-p-nitroanilide 
(ScHROETER), A., i, 518. 

Methanedisulphonphenetidide(Scu rort- 
ER), A., i, 518. 

Methanedisulphonphenylhydrazide 
(Scuroerer), A., i, 518. 

Methionic acid. See Methanedisulph- 
onic acid, 

Methoxide, sodium, action of, on chloro- 
benzenes (DE LANGE), A., i, 122. 

6-Methoxyacetanilide, 4-hydroxy- 
(HEIDELBERGER and Jacoss), A., i, 
590. 

5-Methoxy-3-allylbenzoic acid, 6-hydr- 
oxy-, and its methyl ester (CLAISEN 
and KkEMES), A., i, 270. 

3-Methoxy-2-allyloxybenzoic acid, and 
its methyl ester (CLAISEN and hREM- 
ERS), A., i, 269. 

6-Methoxyaniline, 4-hydroxy-. 
Methoxyphenol, 4-amino-. 

6-Methoxybenzenesulphonic acid, 3- 
amino-, and its acetyl derivative, and 
their amides (HEIDELBERGER and 
Jacoss), A., i, 589. 

6-Methoxybenzophenone, 2:4-dihydroxy- 
(isocotoin) (KARRER), A., i, 594. 

Methoxy-1-benzoylcoumarones, _ hydr- 
oxy-, and their derivatives (TAMBOR 
and GuBLER), A., i, 216. 

3-Methoxybenzylamine, 4-hydroxy-. See 
Vanillylamine. 

3-Methoxybenzylidenecoumaranone, and 
2-hydroxy- (TAmMBoR and GUBLER), 
A., i, 216. 

dl-p-Methoxybenzylidenehydrazino- 
phenylacetic acid (DAnApskyY), A., i, 
602. 

Methoxychloroacetanilides, 
and nitro- (HEIDELBERGER 
Jacoss), A., i, 589. 

4- and 5-Methoxycoumaranones, semi- 
carbazones of (Vv. AUWERS and 
AUFFENBERG), A., i, 218. 

5-Methoxydimethylhydurilic 


See 5- 


hydroxy- 
and 


acid 
(Bittz, Hryn, and Bt iow), A., i, 
459. 

5’-Methoxydimethylhydurilic acid, 5- 
bromo- \BrLtz, Hryn, and BiiLtow), 
A., i, 459. 

Methoxyethoxy-acetanilides, -anilines, 


and -chloroacetanilides (HEIDEL- 
BERGER and Jacoss), A., i, 589. 

a-Methoxy-a-ethylphthalide (v. AUWERS 
and HEINzE), A., i, 328. 
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4-Methoxy-5-ethylpyrimidine, 
chloro- (v. Mrerxatz), A., i, 356. 

5-Methoxyhydurilic acid, and _ its 
potassium salt (Brurz and Heyy), 
A., i, 458. 

11-Methoxyindophenol, and its deriva- 
tives (HELLER), A., i, 543. 

7-Methoxyisatin, 4-chloro- 
MEYER), A., i, 318 

Methoxy! groups, estimation of (Hrwitt 
and Jones), T., 193 ; (Hén1e), A., ii, 
171. 


(SAND- 


p-Methoxy-a-methylcinnamic acid, ethyl 
ester (v. AUWERS and AUFFENBERG), | 


A., i, 219. 
5-Methoxy-2-methyldepsenone (KARRER 
and W1pMER), A., i, 596. 


w-Methoxymethylfurfuraldehyde, and its | 


derivatives (MIDDENDORP), A., i, 129. 


6-Methoxy-2-methyl-l-hydrindone, and | 


its derivatives (v. AUWERS and 


AUFFENBERG), A., i, 219. 
5-Methoxymethylpyromucic acid (Mip- 

DENDORP), A., i, 136. 
-8-methylquincline | 
54 


2-Methoxy-6- and 
(SpATH), A., i, 454. 
5-Methoxy-2-methyltetrahydrofuran 
(HeEtFericn), A., i, 386 
5-Methoxyphenol, 4-amino- (HEIDEL- 
BERGER and JAcoss), A., i, 590. 
Methoxyphenylglyoxaldi-p-nitrophenyl- 
hydrazones, 2-hydroxy- (v. AUWERS 
and AUFFENBERG), A., i, 218. 
o-Methoxyphenyliminocamphor, and its 
optical activity (Sincn 
ZUMDER), T., 575. 
8-p-Methoxyphenyl-a-methylpropionic 
acid, and its acid chloride (v. AUWERSs 
and AUFFENBERG), A., i, 219. 
Methoxyphenyl propyl ketones, di- 
hydroxy- (KARRER), A., i, 593. 
Methoxyphenylurethane (BAMBERGER 
and TscHIRNER), A., i, 397. 
4-Methoxy-2-styry1-6:8-dimethylquinol- 
ine (SPATH), A., i, 453. 
3-Methoxystyryl ethyl ketone, 4-hydr- 
oxy- (PEARSON), A,, i, 490. 
m-Methoxy-a-thiolcinnamic acid, p- 
hydroxy- (AnpREascu), A., i, 97. 
6-Methoxy-m-tolyl propyl ketone, 2:4- 
dihydroxy- (KARRER), A., i, 593. 
4-Methoxy-2:6:8-trimethylquinoline 
(SvATu), A., i, 4538. 
Methyl alcohol, production of, from 
formic acid and its salts (HorFMANN 
and ScuisstTEp), A., i, 7. 
action of concentrated sulphuric acid 
- (Guyor and Sion), A., i, 565, 
566. 
distinction between absolute ethyl 
alcohol and (SABALITSCHKA), A., 
ii, 249. 


and Ma- | 
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2:6-di- | Methyl alcohol, detection of (Satkow- 


SKI), A., ii, 249; (WoLFF), A., ii, 
482. 

estimation of, in presence of acetone 
and furfuraldehyde (PRINGSHEIM 
and Kuunn), A., ii, 529, 


_ Methyl chloride, estimation of, in gas 


mixtures (ALLISON and MEIGHAN), 
A., ii, 527. 
groups, tribromo-, and ¢trichloro-, de- 
tection of, with cuprous chloride 
(Doventy), A., i, 513. 
sulphate, preparation of (Haworrn 
and IrvINgE), A., i, 147. 
action of, with alkali haloids 
(Guyor and Simon), A., i, 465. 
action of, with alkali and alkaline 
earth sulphates (Guyor and 
Simon), A., i, 381. 
action of, with alkali and alkaline 
earth hydroxides oxides and 
carbonates (Guyor and Simon), 
A., i, 515. 
action of N-phenylhydroxylamine 
with (BAMBERGER and LanpDav), 
A., i, 395. 
action of stannic chloride with 
(Bouin and Simon), A., i, 516. 
sulphates, action of chlorosulphonic 
acid on (LEVAILLANT and Simon), 
A., i, 430, 431; (Bouin and 
Srwon), A., i, 465. 

Methylacetoacetic acid, ethyl ester, 
semicarbazone of (MICHAEL), A., i, 
255. 

Methylamine, preparation of, from 
chloropicrin (FRANKLAND, CHAL- 
LENGER, and NicHouts), T., 159. 

e-Methylamino-n-hexoic acid (THoMas 
and GoERNE), A., i, 197. 

5-Methylamino-1- and -3-methyluracils 
(JOHNSON and Marsvo), A., i, 499. 
N-Methyl-p-aminophenol sulphate 
(metol), preparation of (HARGER), 
~ 3. 
4-Methylamino‘sophthalic acid, and its 
derivatives (WEGSCHEIDER, MALLE, 
Eur.uicH, and Skvurezky), A., i, 
78. 

Methylaminosulphonic acid, and _ its 
salts (TRAUBE and BREHMER), A., i, 
434. 

5-Methylaminouracil, and its picrate 
(JoHNSON and Marsvo), A., i, 499. 

Methylammonium nitroprusside (Bur- 
rows and TurNER), T., 1434. 

Methylaniline, preparation of (FRANK- 
LAND, CHALLENGER, and NICHOLLS), 
T., 198. 

Methylaniline, 3:6-dibromonitroso- 
(VoREANDER and Sievert), A., |, 
321. 4 
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Methylaniline, ée¢ranitro-. See Phenyl- 
methylnitroamine, 2:4:6-trinitro-. 
2-Methylanilino-»-benzoquinone, and 2- 
o-hydroxy- (H. and W. Sumpa), A., 
i, 80. 
2-chloro-derivatives (TEUTSCHER), A., 
i, 83. 
4-Methylanilinotoluquinone, 4-chloro- 
derivatives (TrurscuEr), A., i, 83. 
N-Methylanthraniliec acid, and its ethyl 
ester, chloroacetyl derivatives 
(JACOBS, HEIDELBERGER, and Ro.LF), 
A., i, 265. 
C-Methylanthraquinone-2:1-thiazole 
(FARBWERKE VORM. MEISTER, LucIvs, 
& Brinine), A., i, 498. 
Methylarsinic acid, yohimbine 
(GRUTTEFIEN), A., i, 549. 
2-Methylazobenzene, 4- and 6-nitro- 


salt 


(MEISENHEIMER and Hesse), A., i, 
390. 


p-Methylbenzamarone (Das and Guosn), 
+» 820. 


4’-Methylbenzhydrol, 2-chloro- (CoHEN), 


A., 1, Zl. 
2- and 7-Methyl-1:3-benzodiazole-5- 


arsinic acids (BAXTER and FARGHER), | 


T., 1377. 
4-Methyl-/-benzo-1:8-‘sonaphthoxazone 
(Dry and Goswamt), T., 540. 


5-Methylbenzophenoneazine, 2-hydroxy- | 


(ApAms), A., i, 162. 
4’-Methylbenzopinacone, 2-chloro- (Ru- 
zIcKA), A., i, 211. 
7-Methyl-1:2:3-benzotriazole-5-arsinic 
acid (BAxrer and FarcuHer), 
1378. 


3-Methylbenzisooxazole-3-one (GABRIEL | 
| 1-Methylcoumaran, 


and THIEME), A., i, 399. 
8-Methyl-A(-a-benzylethyl)glutaric 
acid, w-imide of (Kon and Tuorpe), 
T., 703. 
m-Methylbenzylmalonic acid, w-cyano-, 
ethyl ester (GovGH and Torre), T., 
1163. 


y-Methylbutane-a85-tricarboxylic acid, | 


and a-cyano-, ethyl ester (THORPE), 
T., 683. 


y-Methyl-48-butenylpyruvic acid. See | 


e-Methy]-Aé-hepten-a-onoic acid. 
1-Methyl-2-isobutyldihydroquinoline, 
and its derivatives (FREUND and 
KrEssiEr), A., i, 284. 
B-Methyl-8-isobutylglutaric acid (Gua- 
RESCH]), A., i, 385. 
8-Methyl-8-)-butylglutaric acid, aa’-di- 
eyano-, w-imide of (Kon and THORPE), 
T., 702. 
Methyleamphor (Rupe, AKERMANN, and | 
TaKac!), A., i, 30 
8-Methyleamphor, and its semicarbazone | 
(BrEepr and SAvEtsBERG), A. i, 126. 


| 
| dil-Methyleonhydrinone, and its salts 
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2-Methyleamphoric acid, and its deriva- 
tives (BrEDT and SAVELSBERG), A., i, 
126. 
Methylcapsaicin 
Royte), T., 1113. 
e-Methylcarbamido-n-hexoic acid 
(THOMAS and GoERNE), A., i, 197. 
p-Methylcarbonatocinnamic anhydride 
(Lampe and GopiewskA), A., i, 
31. 
a-p-Methylcarbonatocinnamoylaceto- 
acetic acid, ethyl ester (LAMPE and 
GopLEwskKaA), A., i, 31. 
p-Methylcarbonatocinnamoylacetone 
(LAMPE and GopLEwsKA), A., i, 
31. 
p-Methylcarbonatodicinnamoylmethane 
(LAMPE and GopLEewskKa), A., i, 
32. 
Methylcarbonatomethoxycinnamic an- 
hydride (LAMPE), A., i, 31. 
a-4-Methylcarbonato-3-methoxycin- 
namoylacetoacetic acid, ethyl ester 
(LAMPE), A., i, 31. 


(LAPpwoRTH = and 


| 4-Methylcarbonato-3-methoxycinnam- 


oylacetone (LAMPE), A., i, 31. 

3(or 5)-y-Methylearbonatostyryl-8(or 3) 
methylisooxazole (LamrpE and Gop- 
LEWSKA), A., i, 32. 


| 2-Methyl-1-7-chloropropyldihydroindole 


(v. Braun, Hemer, and Wyczat- 
KOWSKA), A., i, 40. 

Methylchlorosilane (Stock and SomIE- 
SKI), A., i, 261. 

Methyldichlorosilane (Stock and SomIE- 
sk1), A., i, 261. 


(Hess and Ercnet), A., i, 346. 

4-amino-, acetyl 
derivative (CLAISEN and KREMERS), 
A., i, 269. 

bromo-derivatives (ADAMS and RIND- 
Fusz), A., i, 341. 


| 2-Methyleoumaran, 5-hydroxy- (Kar- 


RER and WipMeER), A., i, 596. 

1-Methylcoumaran-6-carboxylic acid, 
and 1-bromo- (ADAMS and RINDFUsz2), 
A., i, 342. 

2-Methyleoumarone, 5-hydroxy-, keti- 
mide hydrochloride of (KARRER and 
WipM_ER), A., i, 596. 

2-Methyldepsanol, 5-hydroxy- (KARRER 
and WripMEr), A., i, 596. 


| 2-Methyldepsanone, 5-hydroxy- (Kanr- 


RER and WipMEnR), A., i, 596. 
2-Methyldepsenol, 5-hydroxy- (KARRER 
and WipMEr), A., i, 596. 
5-Methyldepsenone, 5-hydroxy- (Kar- 
RER and WIpMER), A., i, 596. 
Methyldihydrocupreine basic sulphate 
(GieMsA and HALBERKANN), A., i, 
34. 
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3-Methyldihydrohydrastinine, and its 
salts (ROSENMUND), A., i, 280. 
3-Methyldihydronorhydrastinine and its 
salts (RosENMUND), A., i, 280. 
1-Methy1-5-8(¢-dimethyl-A««-heptadien- 
yl-A'-cyclohexen-3-one, and its deriva- 
tives (KNOEVENAGEL, SEHLER, STOTZ- 
NER, STEINLE, MECHTERSHEIMER, 
MamonTorr, and Strano), A., i, 17. 
1-Methyldioxindole, 5-bromo-, and its 
O-acetyl derivative (MARTINET), A., i 
281. 
1-Methyldioxindole-3-carboxylic acid, 
5-bromo-, ethyl ester, and its acetyl 
derivative (MARTINET), A., i, 281. 
Methylenecamphor, preparation of, and 
its dibromide (RupE, AKERMANN, and 
Takaal), A., i, 30. 
Methylenecamphor, hydroxy-, reduction 
of (Rupr, AKERMANN, and TAKAGI), 


re i, 29; (Rupe and AKERMANN), 
» i, 334, 335. 
mati ethylenecoumarans, bromo- (ADAMS 
RINDFUSz i, 340. 


1-Methylene- 1:2- itt 
See Methylenecoumarans. 
2-Methylene-2:3-dihydro-4:5-a8-naph- 
thafuran (ApAms and RinpFvusz), A 
i, 342. 
3:4-Methylenedioxybenzamarone (Das 
and Guosa), T., 820. 
3:4-Methylenedioxybenzyl alcohol, 6- 
nitro- (WILKENDORF), A., i, 349. 
3:4-Methylenedioxybenzylamine, 6- 
amino-, and its salts (WILKENDORF), 
A., i, 349. 
3:4-Methylenedioxychloroacetanilide 
(HEIDELBERGER and JaAcoss), A., i, 
589. 
6:7-Methylenedioxy-3:4-dihydroquin- 
azoline, and its salts (WILKENDORF), 
A., i, 349. 
6:7-Methylenedioxy-2-methylquinoline, 
salts of (BorscHEe and Quasr), A., i, 
285. 
6:7-Methylenedioxy-2-methyl-1:2:3:4- 
tetrahydroquinoline, and its deriva- 
tives (BorscuE and Quast), A., i, 
285. 
Methylenedioxyphenylisopropylamino- 
methanol (RusENMUND), A., i, 280. 
6:7-Methylenedioxy-2-phenylquinoline, 
and its picrate (BorscHE and Quast), 
A., i, 285. 
6:7-Methylenedioxyquinazoline, and its 
salts (WILKENDORF), A., i, 349 
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eo ee acid 
(ANDREASCH), A., i, 97. 

ey toy gene ethy! ester (Krause), 

., i, 68, 

Methylenequinones, polymerisation of 
(PUMMERER and CHERBULIEZ), A.,, i, 
439. 

Methyl-5-ethoxymethylfuran, 2-hydr- 
oxy- (MIppDENDoRP), A., i, 130. 

Methyl ethyl ketone, preparation of, 

from x-butyl alcohol (Kine), T., 
1404. 
vapour pressure and density of mixtures 
of acetone and (Pricer), T., 1116. 
Methyl-ethy]-ketone- phenylhydrazone- 


m-carboxylic acid ae 
Scuuppii, and Mayer), A., i, 
449, 


Methylethylpropyl-methylethylamino- 
diphenylmethane-ammonium salts 
(WEDEKIND and Goost), A., i, 286. 

4-Methyl-3-ethylpyridine (8-collidine), 
synthesis of, and 2-mono- and 2:6-di- 
chloro- (RuzicKA and FornastR), A., 
i, 550. 

4- -Methyl- -2-ethylthiolpyrimidine, 6- 
amino-4-imino- (JOHNSON and MI- 
KESKA), A., i, 500. 

Methylfuran, 2:5-dihydroxy- (MIDDEN- 
porp), A., i, 130. 

Methylfurfuraldehyde, w- er and 
its derivatives (MippENDorp), A., i, 

129. 

Methylfurfurylidenemalonic acid, hydr- 
oxy-, and its ethyl ester (MIDDEN- 
porp), A., i, 130. 

a-Methyl glucoside, osmotic pressure of 
(Ear. or BERKELEY, HARTLEY, and 
Burton), A., ii, 271. 

2-Methylglyoxaline, preparation of, and 
its salts and derivatives to. nitro- 
(FaRGHER and Pyman), T 

4-Methylglyoxaline, 5-nitro- (FARGHER 
and Pyman), T’., 234. 

2-Methylglyoxaline-4-carboxylic acid, 
and its derivatives (FARGHER and 
Pyman), T., 230, 1017. 

2- -Methylglyoxaline. -4:5-dicarboxylic 
acid, preparation of (FaRGHER and 
Pyman), T., 229. 

Methylguanidine, occurrence of, in meat 
(GREENWALD), A., i, 562. 


| Methylguanidinobutyric acid (THOMAS 


3’:4’-Methylenedioxystilbene, 2:4:6-tri- | 
nitro- (RYAN and O’RiorDAn), A., i, 
478. 

6:7-Methylenedioxy-1:2:3:4-tetrahydro- 
quinazoline, and 
(WILKENDORF), 


its derivatives 
A., i, 349. 


and GogeRNg), A., i, 197. 
e-Methy]; uanidinohexoic acid, - its 


salts (Tuomas and Gorrne), A., i, 
197. 
Methylharmine and its salts (PERKIN 
poe ene T., 947. 


¢- Methytheptan- Y- -ol, a-chloro- ag 
NEAU and Ramart-Lucas), A., i, 
435. 


j 
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8-Methyl-A2-heptenone (Vertey), A., i, 
146 


8-Methyl-Af-heptenone, liydrogenation 
of, by yeast (NEUBERG and LEwITe), 
A., i, 109. 

e-Methyl-A‘-hepten-a-onoic acid (KNo- 
EVENAGEL, SEHLER, STOTzNER, 
STEINLE, MECHTERSHEIMER, Ma- 
MONTOFF, and Srane), A., i, 17. 

2-Methylcyclohexane-1:1-diacetic acid, 
and its silver salt, and aa’-dicyano-, 
w-imide (Kon and Tuorre), T. 
694. 

1-Methyleyc/ohexen-2-one, /exachloro-, 
(ZINCKE and Pretss), A., i, 154. 

8-Methyl-8-hexylglutaric acids, and 
their salts (GUARESCHI), A., i, 385. 

Methyl-hexyl-ketone-phenylhydrazone- 
m-carboxylic acid, and its ammonium 
salt (WiLusrATTeR, SCHUPPLI, and 
Mayer), A., i, 449. 

3-Methylhydrastinine, and _ its 
(RoseENMuND), A., i, 281. 

Methylhydrazinosulphonic acid, sodium 
salt (TRaAUBE and LReEHMER), A., i, 
434, 

2-Methyl-l-hydrindone, derivatives of 
(v. AUWERS and AUFFENBERG), A., i, 
219. 

1-Methylhydrocarbostyril (Srirn), A., 
i, 452. 

1-Methyl-1-a-hydroxyethylcyc/opentane 
(MEERWEIN and FLEIScHHAUVER), A., 
i, 163. 

2-Methyliminazolylphenylacetic acid, 
and its mereuric salt (Biocn), A., i, 
352. 

a-Methylin. See 
ether. 

1- and 2-Methylindazcle-3-carboxylic 
acids, and their methyl esters (v. 
AuWERs and DereEsEr), A., i, 457. 

2-Methylindoxazen, 5-nitro- (RICH 
and NIcoLAEVA), A., i, 172. 

Methylisatins, chloro- (SANDMEYER), 
A., i, 318. 

5-Methylisatinphenylhydrazone (Mar- 
TINET), A., 1, 282. 

1-Methylisatinphenylhydrazone, 5- 
bromo- (MARTINET), A., i, 281. 

N-Methylisatoic acid, 5-bromo-, and its 
salts (MARTINET), A., i, 282. 

2-Methyl-lilolidine, and its salts (v. 
Braun, Herper, and WyczarKow- 
SKA), A., i, 40. 

Methyl-5-methoxymethylfuran, 2-hy- 
droxy- (MippEnporp), A., i, 130. 

Methylmethylenecoumarans (ADAMS 
and RinpFvsz), A., i, 342. iho was 

2-Methyl-1-methylene-A?-dihydronaph- 
thalene (ScHrozrer, Licnrenstapt, 
and IrtnEv), A., i, 86. 


salts 


Glyceryl methyl 
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6-Methyl-a-naphthoic acid, and _ its 
esters (WEISSGERBER and KRvUBER), 
A., i, 316. 

9-Methyl--1:8-isonaphthoxazone, and 
its salts (DEY and Goswam1), T., 589. 

Methylnitrosoaminosulphonic acid, po- 
tassium salt (TRAUBE and BREHMER), 
A., i, 434. 

8-Methyl-8-nonylglutaric acid (GUARE- 
scout), A., i, 385. 

Methyl nonyl ketone peroxide (WILL- 
STATTER, SCHUPPLI, and Mayer), A., 
i, 450. 

Methyl-nonyl-ketone-1-naphthylhydra- 
zone-4-sulphonic acid, and its sodium 
salt (W1ILLsTATTER, ScHUPPLI, and 
Mayer), A., i, 449. 

Methyl-nonyl-ketone-phenylhydrazone- 
m-carboxylic acid, and its ammonium 
salt (WriisrATrER, ScHUPPLI, and 
Mayen), A., i, 449. 

Methylnorharmine (PERKIN and Rosin- 
son), T., 951. 

Methyl octyl ketone 
(Micnaen), A., i, 255. 

Methyloxaluric acid, constitution of 
(BEHREND), A., i, 258. 

Methylisopelletierine, derivatives of 
(Hesse and Munpgrion), A., i, 
347. 

Methylisopelletierinic acid, and its 
derivatives (HESS and MUNDERLOR), 
A., i, 347. 

2-Methylceyclopentane-1:1-diacetic acid, 
and aa’-dicyano-, w-imide of (Kon 
and THoRPE), T., 697. 

1-Methyl-l-cyclopentyl methyl ketone 
and its semicarbazone (MEERWEIN 
and FLEISCHHAUER), A., i, 163. 

Methylphenylhydrazines, substituted, 
rate of reduction of (FRANZEN, ON- 
SAGER, and FaERDEN), A., i, 46. 

4-Methylphenanthraphenazine-2-arsinic 
acid (BaxTerR and Farecuer), T., 
1378. 

8-Methylphenoxazine, 3:5:9-trinitro- 
(Missin and Bav), A., i, 557. 

Methylphlorobutyrophenone. See m- 
Tolyl propyl ketone, 2:4:6-trihy- 
droxy-. 

3-Methylphthalonitrile (GaBrizL. and 
THIEME), A., i, 398. 

a-1-Methylpiperidylpropan-c-ols (HEss 
and MunpeErton), A., i, 347. 

a-1-Methylpiperidylpropan-a-one (HEss 
and MunpEr.on), A., i, 347. 

1-Methyl-2-propyldihydroquinoline, and 
8(4)-bromo-, salts of (FREUND and 
KESSLER), A., i, 284. 

1-Methy1-2-isopropyldihydroquinoline, 
and its picrate (FrEUND and Kkss- 
LER), A., i, 284. 


semicarbazone 
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8-Methyl-8-isopropylglutaric acid, and 
its anhydride, and aa’-dicyano-, w- 
imide of (Kon and Tuorps), T., 702. 

2-Methyl1-5-isopropylidenecyclohexane- 
1:l-diacetic acid, aa’-dicyano-, w- 
imide of (Kon and Tuorps), T., 696. 

1-Methyl-2-isopropyltetrahydroquin- 
oline (FREUND and Kesster), A., i, 
284. 

5-Methylquinazole-4-one (GABRIEL and 
TureMe), A., i, 399. 

5-Methylquinoline, 2:4-dihydroxy- 
(GABRIEL and THIEME), A., i, 399. 

6 and 8-Methylquinoline, 2-chloro- and 
2-hydroxy- (SpATH), A., i, 454. 

a-, B- and iso-Methylrhodims (TcHEr- 
nrAc), T., 1075, 1079, 1080. 

Methylsilane (Stock and SomiEsk1), 
A., i, 260. 

Methyl-stearyl-ketone-phenylhydra- 
zone-m-carboxylic acid, and _its 
ammonium salt (WILLSTATTER, 
Scuuppii, and Mayer), A., i, 449. 

Methylsuccinic-acid-1-naphthylhydra- 
zone-4-sulphonic acid, and its potas- 
sium salt (WILLSTATTER, SCHUPPLI, 
and Mayer), A., i, 449. 

Methyltetrahydroharmine and its de- 
rivatives (PERKIN and Rostnson), 
T., 958. 

5-Methyltetrahydroquinoline, hydro- 
chloride (GABRIEL and THIEME), A., 
i, 399. 

Methylthiazole, hydroxy-. See a-Methyl- 
rhodim. 

4-Methylthiazole, 
nrac), T., 1072. 

N-Methylthiodiphenylamine, and its 
S-oxide, amino- and nitro-derivatives 
of (KEHRMANN and Zyss), A., i, 222. 

2-Methyl-p-toluidino-p-benzoquinone 
(H. and W. Suipa), A., i, 81. 

5-Methyl-1:7-trimethylenedioxindole 
(Marriner), A., i, 282. 

Methylurea, nitroso-, preparation and 
properties of (WERNER), T., 1095. 
Methyluric acids (Bintz and Hryn), 

A., i, 292, 293. 

N-Methylvinyldiacetonamine. See 
1:2;:2:6-Tetramethyl-4-piperidone. 

** Metol.” See NV-Methyl-p-aminophenol 
sulphate. 

Mezcaline, synthesis of, and its deriva- 
tives (SpATH), A., i, 548. 

Mice, white, influence of feeding with 
pituitary tissue, tethelin, lecithin or 
cholesterol on growth of (ROBERTSON 
and Ray), A., i, 234. 

Microbes (micro-organisms), biochemical 
action of, on sugars and alcohols 
— RAnQvuE, and SENEz), A., i, 
424, 


2-chloro- (TcHER- 
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Microchemical analysis. See Analysis. 
Micro-organisms. See Microbes. 
Milk, coagulation of (ALLEMANN and 
Scumipt), A., i, 235. 
peroxydases in (VIOLLE), A., i, 462. 
cows’, non-protein nitrogen in (DENIs 
and Minor), A., i, 462. 
proteins of (PALMER and Scorr; 
VAN SLYKE and Bosworrn), A., 
i, 188. 
analysis of (SALoMoN and Dreut), 
A., ii, 203. 
protein-free, distribution of nitrogen 
in (KENNEDY), A., i, 235. 
estimation of casein in (AGRESTINI), 
A., ii, 176. 
estimation of the non-protein nitrogen 
in (Denis and Mrnort), A., ii, 
251. 
estimation of oxygen in (HARVEY), 
A., ii, 241. 
estimation of sugars in (SJOLLEMA; 
Hiupt), A., ii, 84. 

Mimetite (WHERRY), A., ii, 163. 

Mine gases, estimation of methane in 
(KrUGER, REINKOBER, and RIEGGER), 
A., ii, 301. 

Mineral, lead-grey fibrous, from Switzer- 
land (Sotty and Prior), A.,, ii, 516. 
Minerals from Crestmore, California 

(EAKLE), A., ii, 113. 
Canadian (GRAHAM), A., ii, 369. 
from the H.B. Mine, Salmo, British 
Columbia (WALKER), A., ii, 71. 
titaniferous, from San Juan, Argentine 
(CATALANO), A., ii, 294. 

Swedish (Firnx), A., ii, 112. 

effects of rays of radium on the colora- 
tion of (NEWBERY and Lupron), 
A., ii, 130. 

magmatic, theory of the formation of 
(Jakon), A., ii, 419. 

septarian structure of (RICHARDSON), 
A,, ii, 238. 

estimation of carbon and of moisture 
in (ALMsTROM), A., ii, 350. 

Mixtures, ternary, critical solution 
temperatures of (OrTON and JONES), 
T., 1055. 

Molecular attraction (KAm), A., ii, 48. 

and surface tension (ANTONOFF), 
A., ii, 392. 

compounds (PrErFrFEr), A., ii, 160. 

constitution, relation of latent heat of 
fusion to (WAYLING), A., ii, 218. 

refractivity of cinnamic acid deriva- 
tives (WALKER and James), T., 
1243. 

rotation, latent heat of fusion as the 
energy of (HonpaA), A., ii, 11. 

surface energy, connexion of latent 
heat with (LEv1), A., ii, 389. 


INDEX OF 


Molecular volume. See Volume. 
Molecules, electronic structure of (LANG- 
MUIR), A., ii, 328, 
asymmetric, relation between optical 
activity and electronic structure of 
(LANDE), A., ii, 21. 


diatomic gaseous, structure of, accord- 
ing to Bohr’s theory (LasK1), A., ii, 
406. 
Molybdenum, effect of heating filaments 
of, in nitrogen (LANGMUIR), A 
147. 


+, ll, 


colour reactions of (BARBIERI), A., i, 
549. 

Molybdic compounds, precipitation of 
organic bases by (GUGLIALMELLI), 
A., ii, 305. 

Molybdenum estimation :— 
estimation of (WoxF), A., ii, 120. 
estimation of, in ey OE 

(HoEPFNER and BinpeEn), A., ii, 81. 

Morphine, ultraviolet absorption spectra 
of (DAMIANOVICH and WILLIAMS), 
A., i, 487. 

crystallography of, and its derivatives 
(WHERRY and YANOVSKY), 
597. 

diazo-reaction of (LAUTENSCHLAGER), 
A., i, 344. 

estimation of (TINGLE), A., ii, 87, 
88, 175. 

estimation of, and its solubility in 
ammonia (HErmDUSCHKA and FaAuvL), 
A., ii, 437. 

estimation of, in opium, in presence of 
meconic acid (HEIDUSCHKA and 
Faun), A., i, 493. 

Mortar, lime, formation of (KouHL- 
SCHUTTER and WALTHER), A. ii, 
342. 

Moulds, action of, in soils(WAKsMAN), 

A., i, 116. 

formation of acids by (Boas and 
LEBERLE), A., i, 508. 

Mucic acid, synthesis of (BEHREND and 
Heyer), A., i, 521. 

Muconic acid, oxidation of (BrEHREND 
and Hryer), A., i, 521. 

Mucor boulard, experiments on the 
cultivation of (BETTINGER and DELA- 
VALE), A., i, 301. 

Multiple proportions, law of (PUXEDDU), 
A., ii, 460. 

Muscari flowers, tincture of, as an 
indicator (DuFILHO), A., ii, 518. 

Muscarine, constitution of (WEIN- 
HAGEN), A., i, 474. 

Muscle, effect of lactic acid on the 

glycogen in (EL1As and ScHUBERT), 
A., i, 54. 

cardiac, a of (LEVENE and 

Komarsv),-A , i, 466. 


‘A, % 
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Muscovite, solubility of potassium of, in 
soils (GARDINER), A., 1, 375 

Muscular tissue, metabolism of dextrose 
in (LomBroso and PATERNI), A., i, 
563. 

Mustard gas. 


See Diethyl sulphide, 
88’ -dichloro-. 


mesoNaphthadianthrones, dibromo- and 
dichloro- (EckERT and ToMASCHEK), 
A., i, 163. 

2:5- Naphthadiazine, 1;3-dihydroxy-, and 
its derivatives NIEMENTOWSKI 
and SucHarDaA), A., i, 354. 

g-Naphthafuran-3:8-quinone, and its 
derivatives (ScHoLL and ZINKE), 
A., i, 407. 

8-Naphthafuryl-3:8-quinone-1-glyoxyl- 
ic acid, and its derivatives (SCHOLL 
and ZINkz), A , i, 407. 

B- Naphthaldehyde, 1 1- nitro- (MAYER and 
OpPrENHEIMER), A.., i, 

Naphthalene, conversion of, into liquid 

products (FIscHER ; NicGEMANN), 
A., i, 3892; (Fiscner = and 
ScHNEIDER ; FIscHER and NIGGE- 
MANN), A., i, 393. 

action of aluminium chloride on 
chong SCHNEIDER, and HIit- 
PERT), A., i, 391. 

Naphthalenecarboxylic acids. See Naph- 
thoic acids. 

Naphthalene 
(WHEELER 
490. 

8-Naphthalenediazoaminobromotoluenes 
(Norman), T., 676. 

8-Naphthalenediazoamino-o-chlorobenz- 
ene (NoRMAN), T., 675. 

2-8-Naphthalenediazoamino-p-xylene 
(Norman), T., 677. 

Naphthalene-1:6-dicarboxylic acid, and 
its methyl ester (WEISSGERBER and 
KruBER), A., i, 314. 

Naphthalene-1l-sulphonic acid, 6-cyano-, 
potassium salt (WEISSGERBER and 
KRUBER), A., i, 316. 

B- ‘Naphthalenesulphonyigiutamic 
(BERGELL), A., i, 262. 

1:2-a-Naphthapyrone, 6-nitro- (DEY and 
Goswam}), T., 540. 

1:4-Naphthaquinone, 5-hydroxy- (jugl- 
one), bromo- and chloro-derivatives 
of (WHEELER and Socort), A., i, 
491. 

1:4-Naphthaquinone-3-vinylglyoxylic 
acid, 2-hydroxy-, and its . and 
esters (SCHOLL and ZinKE), A 
26. 


matters 
A, te 


colouring 
and Scort), 


acid 


a i, 
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B-[-1:4-Naphthaquinony]l-3]-a-bromo- 
vinylglyoxylic acids, 2-hydroxy-, and 
their derivatives (ScHOLL and ZINKE), 
A., i, 406. 

8-[1:4-Naphthaquinonyl-3]-vinylgly- 
oxylic acid, 2-hydroxy-, dibromide 
(ScHOLL and ZINKE), & i, 406. 

a rm re acid. See 

aphthalene-2-carboxylic acid, 1:3-d7- 
hydroxy-. 
8-Naphthisatoic acid, and 
(MARTINET), A., i, 282 

Naphthoic acid, nitro- (MAYER and 
OvPENHEIMER), A., i, 18. 

8-Naphthoic acid, 1:3-dihydroxy-, as a 
reagent for glycuronic acid (ASAHINA 
and HasgGAwa), A., ii, 528. 

B-Naphthol, 4-nitro- (Morcan 

Evens), T., 1127. 

nitroso-, assay and estimation of 
(NicoLarpor and VALuir-Dovav), 
A., ii, 83. 

a- and 8-Naphthols, distinction between 
(PALET), A., ii, 83. 

a- and §-Naphthols, amino-, chloro- 
acetyl derivatives (Jacoss, HEIDEL- 
BERGER, and Ror), A., i, 264. 

8-Naphthol-1l-azoresorcinol, 4-nitro- 
(Morean and Evens), T., 1126. 

Naphtholsulphonic acids, amino-, ureides 


its salts 


and 


of (HEYMANN, DreEssEL, Korue, and | 


OssENBECK), A., i, 601. 

y-1:8-isoNaphthoxazones, and their salts 
and derivatives (Dry and Goswam1!), 
T., 531. 


o-Naphthoylbenzoic acid, 1:6-dihydr- 


oxy-, preparation of, and its salts | 


(Socirry oF CHEMICAL INDUSTRY IN 
BASLE), A., i, 403. 

B-Naphthyl methyl ether, 4-nitro- 
(MorGAN and Evens), T., 1133. 

B-Naphthylacetaldehyde, 1-nitro-, and 
its phenylhydrazone (Mayer and 
OprENHEIMER), A., i, 18. 

Naphthylacetic acids 
OprENHEIMER), A., i, 17. 

8-Naphthylacetonitrile, 1-nitro-(MayEr 
and OrrpENHEIMER), A., i, 18. 

a-Naphthylamine, 2:4-dinitro-, prepara- 
tion of (Morgan and Evens), T., 
1128. 

8-Naphthylamine, formation of diazo- 
amino-compounds from (NORMAN), 
T., 673. 

a- and £-Naphthylamines, equilibrium 


of, with hydroxy- and _nitro-de- 
rivatives of benzene (KREMANN 
and GrassER), A., ii, 455, 456; 


A., ii, 


(KREMANN and CsANyI), 
456. 

a- and 8-Naphthylaminocamphor 
(Forster and Spinner), T., 891. 


(MAYER and | 
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5-a- and 8-Naphthylamino-2-methyl- 
anilino-p-benzoquinone (H. and W. 
Suma), A., i, 81. 

2-a-Naphthylbenzoxazole (Skraup), A., 
i, 599. 

tert -Naphthylborneol 
DussIER), A., i, 127. 

Naphthyleamphene (BreptT and Dvs- 
SIER), A., 1, 128. 

a- and 8-Naphthylearbethoxybiuret 
(Dans, GREIDER, and K1pweE 1), 
A., i, 401. 

a-Naphthylearbinyl-8-glucoside (Bour- 
QUELOT and BrIpEL), A., i, 166 

8-a-Naphthylcinnamic acid, and _ its 
ethyl ester (DE Faz), A., i, 529. 

a- and £f-Naphthylisocyanuric acids 
(Dans, GREIDER, and Kipwett), 
A., i, 401. 

iso-a-Naphthyl-1:4-diacetoxy-8-naph- 
thyl-sulphone and -sulphoxide (Hrns- 
BERG), A., i, 203. 

1:2-Naphthylenebenziminazole-o-carb- 
oxylic acid (Lizs), A., i, 175. 

1:8-Naphthylenediamine, reaction of 
selenious acid in pyridine with (H1Ns- 
BERG), A., i, 226. 

a-Naphthylglyoxylic acid, 8-amino-. 
See B-Naphthisatoic acid. 

a- aud 8-Naphthyliminocamphors, and 
their optical activity (SincH and 
MazuMDEk), T., 573. 

a-Naphthyl mercaptan, compounds of 
mercuric nitrite and (RAY and Gunma), 
T., 1150. 

8-Naphthylmethylamine, preparation of, 
and nitroso- (MorRGAN and Evans), 
T., 1140. 

iso-a-Naphthyl-2-a-naphthaquinonyl- 
-sulphone and -sulphoxide (HINs- 
BERG), A., i, 203. ° 

l-a- and 8-Naphthyl-5-phenyl-3-styryl- 
pyrazolines (Straus, Murrar, and 
Herz), A., i, 42. 

8-Naphthylthiomorpholine (RoBINsON, 
Kay, and Britisa Dygs, Lrp.), A., i, 
601. 

Narcissus poéticus, carotin crystals in 
the cup of (Mo.ison), A., i, 113. 
Nasonite from Lingban, Sweden 

(AMINOFF), A., ii, 110. 

Neomethylhydrindamines, optically 
active, and their salts (HARRIS), T.,61. 

Neon, spectrum of (MrISsNER), A., ii, 

20 


(BRepr and 


thermal conductivity of (WEBER), 
A., ii, 94. 
solubility of, in liquids (v. AnrRo- 
POFF), A., ii, 511. 
Neral (VERLEY), A., i, 146. 
Nerol, constitution of (VeRLEY), A., i, 
146. 


Ni 


, 
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Nerylidenecyanoacetic acid (VERLEY), 
A., i, 146 

Nessler’s solution, regeneration of 
(PULLMAN), A., ii, 232. 

Nettle, occurrence of formic acid in the 
hairs of (Doppin), A., i, 614. 

Neumann-Kopp’s law (Burk), A., ii, 
135. 

Neutral salt action in catalysis (HArR- 
NED), A., ii, 404. 

Nervous system, central, degradation 
of fatty substances in ;(HIrscHBERG 
and WINTERSTEIN), A., i, 420. 

Nickel, infra-red spectrum of (RANDALL 
and BARKER), A., ii, 357. 

electrolytic deposition of (KoHL- 
SCHUTTER and VUILLEUMIER), A., 
ii, 9. 

allotropic modifications of (JANECKE), 
A., ii, 159. 

catalytic hydrogenation by (SABATIER 
and Gaupion), A., i, 199. 

Nickel alloys with iron, electrolytic 
deposition of (BENVENUTI), A., ii, 
416. 

Nickel dichromate, compound of ethyl- 
enediamine with, and its crystal- 
lography (CHIAVARINO), A., i, 522. 

nitride (VouRNASOs), A., ii, 234. 

tetrathionate octahydrate, compound 
of hexamethylenetetramine with, 
and its crystallography (PERRIER), 
A., i, 522. 
Nickel organic compounds :— 
cyanides (BELLUCcI), A., i, 526. 
ferrocyanide (WERNER), A., i, 313. 
Nickel estimation :— 
electroanalysis of, without platinum 
electrodes (FERNANDEZ-Esrina), 
A., ii, 526. 

estimation of, electrolytically (MarsuI 
and NaKazAwa), A., ii, 429. 

estimation of the ratio of iron to, in 
meteorites (PRIOR), A., ii, 526. 

estimation of, in ores and alloys 
(SCHOELLER and PoweELt), A., li, 
373. 

estimation of, in steel (NICOLARDOT 
and GouRMAIN), A., ii, 352. 

Nickel-iron, meteoric (TAMMANN), A., 
li, 417. 

Nicotine, physical constants of (Jeru- 

cotT), T., 104. 

index of refraction and molecular 
refraction of aqueous solutions of 

_ (Levi), A., ii, 377. 

In ** nicotine-free” cigars (VAN LEEU- 
WEN), A., i, 130. 

detection of (TuUNMANN), A., _ ii, 
307. 

commercial, analysis of (P. J. and 
O. H. Fryer), A., ii, 530. 


ii. 675 


Nicotinic acid, derivatives of (WINTER- 
STEIN and WEINHAGEN), A., i, 171. 
Niton (radium emanation), chemical 

action produced by (LIND), A., ii, 
210. 

action of, on vitamines of yeast 
(SueiurA and BeEnepict), A., i, 
613. 

Nitrates. See under Nitrogen. 

Nitre cake, solubility of systems related 
to, and its recrystallisation (Foore ; 
Saxton), A., ii, 24. 

Nitrenes (STAUDINGER and MIEscHER), 


A., i, 584. 
Nitric acid. See under Nitrogen. 
Nitrides, dissociation pressures of 


(SLADE and Hieson), T., 215. 
inorganic, decomposition of (MoLEs), 
A., ii, 192. 

Nitrile groups, reduction of (BiLocu), 
A., i, 351 

Nitro-compounds, aromatic, preparation 
of (MAkQUEYROL and Lonrisrrs), A., 
i, 438; (Gros & BoucHarpy and 
PERRUCHE), A., i, 527. 

Nitroform, salts of (Scumrpr), A., i, 
249. 

“Nitrolime,” preparation of ammonia 
from (GRAHMANN), A., ii, 195. 

Nitrogen, effect of an electric field on 

the spectrum of (Yosnipa), A., ii, 
379. 

fixation of, as nitric oxide by means 
of the electric arc (BRINER and 
NAVILLE), A., ii, 464. 

collision of a-particles with atoms of 
(RUTHERFORD), A., ii, 259, 260. 

constitution and structure of the 
atom of (CoLLINs), A., ii, 405. 

the asymmetric atom of (WEDEKIND 
and Goost), A., i, 285. 

triatomic (TrautTz), A., ii, 510. 

vapour pressure of (CaTH), A., ii, 

viscosity of (YEN), A., ii, 495. 

rate of solution of, in water (ADENEY 
and BECKER), A., ii, 104, 510. 

effect of heating molybdenum fila- 
ments in (LANGMUIR), A., ii, 147. 

distribution of, in seeds (BREWSTER 
and ALSBERG), A., i, 239. 

fixation of, by Azotobacter and Clos- 
tridiwm (GREAVES), A., i, 108. 

humin, formed by hydrolysis of food- 
stuffs (EcKsTEIN and GRINDLEY), 
A., ii, 204. 

Nitrogen compounds in rain and snow 
(Suutr and Dorrance), A., i, 116; 
(TRIESCHMANN), A., i, 511. 

Nitrogen oxides, equilibrium of, in 
nitrous vapours (JoLIBois and San- 
FOURCHE), A., ii, 105. 
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Nitrogen monoxide (nitrous oxide), 
specific heat of (Hxuse), A., ii, 
388. 


dioxide (nitric owide), specific heat of 
(Hevss), A., ii, 388. 
velocity of reaction of oxygen with 
(Travutz), A., ii, 143. 
oxidation of (SANFouRcHE), A., ii, 
149, 150. 
peroxide or ¢etroxide (nitric peroxide), 
mutual solubility of nitric acid 
and (BousFIELD), T., 45. 
density of, and of its mixtures with 
nitric acid (PASCAL and GARNIER), 
A., ii, 339, 
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| Nitrogen estimation :— 


estimation of, in urine (FoLin and 
Wrient), A., ii, 371. 
non-protein, estimation of, in blood 
and serum (GRIGAUT and GuéRIN), 
A., ii, 304, 
Nitrogen electrode. See Electrode. 
Nitro-groups, estimation of, in organic 
compounds (Druck), A., ii, 199. 
Nitrones (SrAUDINGER and MIEsSCHER), 
A., i, 584. 
Nitroprussides, constitution and proper- 
ties of (BuRRows and TuRNER), T., 
1420. 


| Nitrous acid. See under Nitrogen. 


Nitric acid, mutual solubility of | 
nitrogen peroxide and (Bous- | 


FIELD), T., 45. 
density of, and of its mixtures with 
nitrogen peroxide (PAscAL and 
GARNIER), A., ii, 339. 
densities of mixtures of sulphuric 
acid and (PascaL and GARNIEKk), 
A., ii, 229. 
apparatus for the decomposition of, 
at a red heat (BérrcEr), A., ii, 
150. 
estimation of (MAvuGE), A., ii, 425. 
Nitrates, assimilation of (BaupDIscH), 
A., i, 237, 238. 
estimation of, in soils (NoyEs), A., 
ii, 199. 
estimation of, in water (FREDERICK), 
A., ii, 371. 
Nitrous acid, decomposition of 
(Knox and Rerp), A., ii, 228. 
and its salts, estimation of (LAIRD 
and Simpson), A., ii, 242. 
estimation of, oxidimetrically, in 
presence of fluorides (BELLUCCc!), 
A., ii, 476, 
Nitrites, assimilation of (BAupiscH), 
A., i, 237, 238. 
Nitrogen organic compounds, space repre- 
sentation of (Nxroc1), A., i, 312. 
Nitrogen estimation :— 
estimation of, by Dumas’s method 
(DEXHEIMER), A., ii, 295. 
estimation of, by Kjeldahl’s method 
(PirraRELi!), A., ii, 424. 
estimation of, by Nessler’s method 
(LancsrrotH), A., ii, 77 ; (EGERER 
and Forp), A., ii, 370. 
estimation of, microchemically (Fiscu- 
Ek), A., ii, 32; (DuBsky; Gri- 
NACHER), A., ii, 169. 
micro-estimation of, in human blood 
(Perers), A., ii, 474. 
estimation of, in soils (DAVISsoN and 
Parsons), A., ii, 242; (SNYDER), 
A., ii, 295 ; (PFEIFFER and SIMMER- 
MACHER), A., ii, 296. 


Norhydroguaiaretic acid (ScHROETER, 
LICHTENSTADT, and IRINEUv), A., i, 
85. 

Nucleic acid, optically inactive sodium 
salt (FEULGEN), A., i, 360. 

Nucleic acids, action of serpent venoins 
on (DELEZENNE and Moren), A., i, 
138. 

detection of, by the pyrrole reaction 
(FEULGEN), A., i, 179. 

Nucleins, estimation of, in yeast (Lus- 
SEN), A., ii, 124. 

Nutrition, experiments on (DRUMMOND), 

A., i, 363 

accessory factors in (HARDEN and 
Zitva), A., i, 186. 

importance of quantitative measure- 
ments in work on (CHICK and 
Hume), A., i, 561. 

of animals, acid-base balance in (LAMB 
and Evvarp), A., i, 185. 


0. 


Obituary notices :— 
James Hector Barnes, T., 409. 
John Percy Batey, T., 408. 
Charles William Dick, T., 409. 
George Carey Foster, T., 412. 
Edward Frank Harrison, T., 562. 
William Joel Kemp, T’., 427. 
Sydney Lupton, T., 430. 
George Martineau, T., 434. 
Sir Alexander Pedler, T., 436. 
Joseph Price Remington, T., 438. 
Jean Jacques Théophile Schloesing, 
T., 440. 
Alfred Senier, T., 446. 
John Bishop Tingle, T., 453. 
Oceanic salt deposits (GnrUNEWALD), A., 
ii, 469. 
Cetylbenzene. See a-Phenyloctane. 
Odorous substances, transformation of, 
into a colloidal state after exposure to 
ultra-violet light (ZWAARDEMAKER 
and HocEwInp), A., ii, 14. 


Ode 
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Odour, origin of (TEuDT), A., i, 607. 

relation between chemical constitution 
and (DuRRANs), A., i, 364. 

relation between, and the power of 
absorption of radiant heat (GrisNs), 
A., i, 423. 

Oenothera biennis (evening primrose), 
constituents of the seeds of (HEr- 
pUSCHKA and Lirr), A., i, 372. 

Qils, negative catalysts in the hydro- 

genation of (UENO), A., ii, 19. 
lubricating, preparation of thickening 
material for (FiscHER), A., i, 392. 
vegetable, and terpenes (WALLACH), 

A., i, 276. 

Olefine oxides, velocity of combination 
of sodium derivatives of phenols with 
(Boyp and Tuomas), T., 1239. 

Oleic acid, ammonium salt, ionic migra- 

tion in liquid crystals of (LEHMANN), 
A., ii, 9. 

sodium salt, distillation of, under 
reduced pressure (PicreT and Po- 
TOK), A., i, 569. 

isobutyl ester (PREISWERK), A., i, 251. 

Olein, action of mannitol with (Lap- 
worTH and PEarson), A., i, 570. 

Oliveiraite (LEE), A., ii, 115. 

Opium, analysis of (Dott), A., ii, 123. 
estimation of morphine in, in presence 

of meconic me (HEIDUSCHKA and 
Fav), A’, i, 493. 
Optical activity (PATTERSON and Movup- 
GILL), A., ii, 377. 
of complex metallic salts (JAEGER), 
A., ii, 310. 
inversion, Walden’s (KARRER and 
Kaasg), A., i, 570. 
isomerides, physiological action of 
(Cusuny), A., i, 507. 
rotatory power and chemical constitu- 
tion (SINGH and MazumpDER), T., 
566. 

Orchids, glucosides from (BouRQUELOT 
and Bringz), A., i, 243. 

Organic chemistry, reagents used in 

(Marve and Kamm), A., i, 157. 

Organic compounds, the atom of Bohr 

in (BucHNER), A., i, 245. 

symbols to represent the constitution 
of (HAckH), A., i, 245. 

relation of the configuration of, to 
their physical and chemical proper- 
ties (MicHaAkL), A., i, 4. 

relation between taste and chemical 
constitution of (Grisns), A., i, 423. 


rotatory er of (Lowry and 
ABkam), T., 300. 
thermal conductivity of (Herz), A., 


ii, 214, 
melting points of mixtures of (R. and 
W. Meyer), A., ii, 359. 
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Organic compounds, catalytic reduction 
and oxidation of (BADISCHE ANILIN- 
& Sopa-Fasprik), A., ii, 18. 

oxidation of, by silver oxide (BEH- 
REND and Dreyer), A., i, 64. 

oxidation of, by sulphuric acid (MIL- 
BAUER and Né&mEc), A., ii, 362. 

containing nitrogen, combustion of 
(FisHER and Wricurt), A., ii, 118. 

aromatic, condensations with (MEYER 
and HorMAnyn), A., i, 580. 

action of enzymes in plants on (C1A- 
MICIAN and Ravenna), A., i, 58, 
140. 

microanalysis of (DuBsky), A., ii, 169. 

containing sulphur and _ halogens, 
microanalysis of (GRANACHER), A., 
ii, 169. 

estimation of chlorine in (YopER), 
A., ii, 424. 

estimation of halogensin( VORLANDER), 
A,, ii, 197 ; (CLirrorp), A., ii, 423. 

estimation of nitro-groups in (DRUcE), 
A., ii, 199. 

estimation of oxygen in (STREBINGER), 
A., ii, 350. 

Organism, animal, 8-oxidation in the 
(Tuomas and Scuorre), A., i, 
301. 

selenium in (Frirscn), A., i, 191. 
Oruetite (P1NA DE Rustes), A,, ii, 235. 
Orvillite (LEE), A., ii, 115. 
Oscine, resolution of, and its salts and 
derivatives (K1nG), T., 476. 
Osmium tetroxide, action of hydrochloric 
acid on (RurF and Mucpan), A., ii, 
108. 
Osmotic pressure (Lozs), A., ii, 497. 
from vapour pressure measurements 
(EaAkL OF BERKELEY, HARTLEY, 
and Burton), A., ii, 271. 

of disperse systems (OsTWALD and 
Minv er), A., ii, 185. 

Ovalbumin. See under Albumif. 

Overvoltage, theories of (MacINNEs and 
Av er), A., ii, 131. 

Oxalic acid, preparation of stable solu- 
tions of, by means of mercury 
(JUNK), A., ii, 294. 

acid salts, changes of, in aqueous 
solution (SABALITSCHKA), A., i, 
433. 

double salts of, with the alkali metals 
(Rivert and O’Connor), T., 1346. 

complex iridium salts of (JAEGER), 

i te 

potassium cobaltic salt, fission of, into 
optically active antipodes (JAEGER 
and Tuomas), A., i, 252. 

sodium salt, action of sodium hydr- 
oxide on (BoswELL and Dickson), 
A., i, 62. 
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Oxalic acid, esters of, kinetics of the 
formation and hydrolysis of (Skra- 
BAL and Mrazek), A., ii, 57, 144 ; 
(SKRABAL and Matievic), A., ii, 
144, 

crystallised, use of, as a standard 
(Kunz-Kravuse and Ricuter), A., 
li, 423. 

detection of (CARON and RaqQvueEt), 
A., ii, 438. 

detection and localisation of, in plants 
(Mouiscn), A., i, 191; (Par- 
SCHOVSKY), A., i, 303. 

estimation of (Krause), A., ii, 203, 
355; (Orr), A., ii, 303. 

Oxaloacetic acid, ethyl ester, semicarb- 

azone (MICHAEL), A., i, 255. 

Oxalyl bromide, action of aldehydes with 
(ApAMs and VOLLWEILER), A., i, 20. 
Oxidation, biochemistry of (HERZFELD 

and KLINGER), A., i, 297. 
3:4-Oxido-2-pheny1-4:5-dimethyl-3:4-di- 


hydroglyoxaline, constitution and 
derivatives of (D1FLs and SAaLomoy), 
A., i, 226. 


a8-Oxido-8-phenylpropionanilide (Bop- 
Forss), A., i, 211. 
Oxydases (ONSLOW), A., i, 361. 
in seeds (CROCKER and HARRINGTON), 
A., i, 110. 
Oxydihydrocodeinone 
Speyer), A., i, 345. 
hydrochloride. See Eukodal. 
Oxygen, effect of an electric field on the 
spectrum of (Yosuipa), A., ii, 379. 
egllision of a-particles with atoms of 
(RuTHERFORD), A., ii, 259. 
vapour pressure of (CaTu), A., ii, 
218. 


(FREUND and 


viscosity of (YEN), A., ii, 495. 

absorption of, with sodium pyrogall- 
oxide (Jones and MEIGHAN), A., ii, 
240. 

effect of a film of oil on absorption of, 
by water (STEPHENSON), A., ii, 
364. 

rate of solution of, in water (ADENEY 
and Becker), A., ii, 104, 510. 

basic properties of, in organic acids 
and phenols, and its quadrivalency 
(Knox and RicHarps), T., 508. 

combination of hydrogen and, under 
the influence of radium emanation 
(Lrnp), A., ii, 210. 

velocity of reaction of nitric oxide with 
(Travutz), A., ii, 143. 

measurement of the rate of consump- 
tion of (OsrERHOUT), A., i, 297. 

consumption of, in blood (BEr- 
CZELLER), A., i, 53. 

Oxygen estimation, apparatus for estima- 
tion of, in air (Astron), T., 472. 
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Oxygen estimation, apparatus for esti- 
mation of, in combustible gases 
(GREENWOOD and ZEALLEY), A., ii, 
197. 

estimation of, in milk (Harvey), A. 
ii, 241. 

estimation of, in organic compounds 
(STREBINGER), A., i, 350. 

Oxyhemoglobin, absorption spectra of 

(Newcomer), A., ii, 179. 
absorption of light by solutions of 
(HArt), A., i, 505. 
Oxyhydrase (ABELOus and ALoy), A., i, 
365. 


Oxyluciferin (HArvey), A., i, 299. 

Oysters, occurrence of zinc in (HILTNER 
and WICHMANN), A., i, 421. 

Ozone, detection and estimation of 
(BEnorst), A., ii, 198. 


P. 


Paenol, and amino-, bromo-, and nitro-, 
and their hydrazones (ApAms), A., i, 
161. 

‘‘Palau” ware, as a substitute for 
platinum utensils (GUREVICH and 
WicHeErs), A., ii, 347. 

Palladium, absorption of hydrogen by 

(TaMMANN), A.,, ii, 293. 
influence of hydfogen sulphide 
on (MAxTED), T., 1050. 
hydrogen hydrosol, action of mercury 
on (Paat and SreyeEr), A., i, 70. 

Palladium alloys with gold, ware made 
from (GuREVicH and WicuERs), A., ii, 
347. 

Palmitic acid, phenacyl ester (RATHER 

and Reip), A., i, 158 
propylene and trimethylene 
(Howe), A., i, 383. 

Pancreatin, ultraviolet absorption spectra 
of (DAMIANOVICH and WILLIAMS), 
A., ii, 487. 

Parabanic acid, preparation of (BEHREND 
and AscHE), A., i, 98. 

Paracetaldehyde, preparation of (Koet- 
SCHET and BEuDET), A., i, 569. 

Parazenes, preparation of, and their use 
as colouring matters (ANGEL), A., |, 


esters 


a-Particles, collision of, with light atoms 
(RUTHERFORD), A., ii, 256, 258, 259, 
260. 3 

Pathology, chemical studies in (HERz- 
“FELD and KLinGER), A., i, 297, 608. 

Pea. See Vicia sativa. 

Peas, green, carbohydrates in (Busolt), 
A., i, 564. 

Pea-galls, red, colouring matter o 
(NIERENSTEIN), T., 1328. 


P 
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Peanut. See Arachis hypogeza. 

isoPelletierine, natural occurrence of 
(Hess), A., i, 348. 

Penta-(y-acetoxybenzoyl)-a- and -8- 
glucoses (Fischer and BERGMANN), 
A., i, 89. 

Penta-acetoxy-2-benzoyloxybenzoyl 
chloride (Fischer and BERGMANN), 
-M. & Be. 

Penta-acetyl-m-digalloyl. See Penta- 
acetoxy-m-benzoyloxy benzoyl. 

Penta-(m-digalloyl)-a- and -8-glucose 
(FiscHER and BerGMANy), A., i, 87. 

Pentagalloylglucoses, chemistry of, and 
their derivatives (FiscHER and Benrc- 
MANN), A., i, 87. 

Penta-(p-hydroxybenzoyl)-8-glucose 
(FiscHER and BrerGMAnny), A., i, 89. 

cycloPentaneisobutyric acid, and its 
amide (HINTIKKA), A., i, 489. 

cycloPentane-1:l-diacetic acid, and its 
derivatives (Kon and Tuorps), T.,700. 

cycloPentane-1:1-dimalonic acid, and its 
derivatives (Kon and T'Horpe), ., 
698. 

Pentan-y-ol (diethylcarbinol), a-chloro- 
and a-iodo-, and their derivatives 
(FourngEAU and RamArr-Lucas), A., 
i, 435. 

Penta-(penta-acetoxy-m- and p-benzoyl- 


oxybenzoyl)-c- and -§-glucoses 
(FiscHER and BERGMANN), A., i, 87. 
Pentapropylaminochromic salts, chloro- | 
(ManpDaAL), A., i, 257. 
Penta-(triacetoxybenzoyl)-a- and -f- 
glucoses (FiscHER and BERGMANN), 
A., i, 88 
4'-cycloPenteneacetic acid, a-cyano-, 
amide of (Kon and Trorps), T., 697. 
cycloPenteneisobutyramide (HINTIKKA), 
A., i, 489. 
A*-Pentene-55-disulphonethylanilide, 
and its dibromide (ScHROETER), A., i, 
520. 
Pentosans, estimation of, colorimetric- 
ally, in meal (TxsTont), A., ii, 122. 
Pepsin, purification of (Davis and 
MerKeER), A., i, 180. 
digestion by,and its detection (BIEDER- 
MANN), A., i, 102. 
digestion of proteins by (Noxruror), 
A., i, 502. 
inhibition of the action of, by bile 
acids (Rincen), A., i, 419. 

Peptone, physical properties of aqueous 
solutions of (Patirzscn), A., i, 228. 
Perilla citriodora, constituents of the oil 
_—_ and YamaGucnt), A., i, 
Perillen (Konno and Yamacucni), A., 

1, 492 
Periodic acid. See under Iodine. 
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Periodic system of the elements (Trupr), 
A., ii, 330; (CHAUVIERRE), A., ii, 331. 
Permeability of cell walls in relation to 
their electric state (GrrARD), A., i, 
461. 
and electrical conductivity of tissues 
(OstERHOUT), A., i, 111. 
at low temperatures (PANTANELLI), 
A., i, 370 
action of alkaloids and salts in (OsTER- 
HovT), A., i, 425. 
of animal cells to neutral salts (v. 
MOELLENDORFF), A., i, 105. 
of plant cells (WILLIAMs), A., i, 59. 
in plant and animal cells (OsTER- 
Hout), A., i, 303. 

Permutite, basic exchange in (Korn- 
FELD), A., ii, 459. 

Permutites, specific conductivity of mix- 
tures of (GUNTHER-SCHULZE), A., ii, 
490. 

Peroxydase, relation between catalase, 
diastase and (Maaer), A., i, 49. 

Perphosphoric acid. See under Phos- 
phorus. 

Petroleum, origin of 

Porox), A., i, 569. 
critical solution temperatures of the 
hydrocarbons of, in aniline (CHa- 
VANNE and Simon), A., ii, 267. 
light, from coal (FiscHER and GLUUD), 
A., i, 879. 
hydrocarbons from (CHAVANNE and 
Simon), A., i, 380. 
analysis of (CHAVANNE and Simon), 
A,, ii, 432, 433. 

Phase rule, graphic representation of 
(Ostwatp), A., ii, 460. 

Phasmides, storage and elimination of 
calcium in (PANTEL), A., i, 138. 

Phenacetin, estimation of, with hypo- 
chlorous acid (PowELL), A., ii, 86. 

Phenacylaminobenzoie acids, and their 
derivatives (ScHoLTz), A., i, 95. 

s-Phenacylphenylhydrazine, derivatives 
of (ScHoLTz), A., i, 96. 

a-Phenacyl-8-phenylpropionic acid, A- 
chloro-, and its ethyl ester (KOHLER 
and STEELE), A., i, 532. 

8-Phenacylpyrrole, 4-nitro-, and _ its 
platinichloride (HALE and Brirroy), 
A., i, 405. 

Phenanthraquinone, basic properties of 
(Knox and Wi11), T., 850 

Phenanthraquinone, 3-chloro-, and its 
monoxime (SANDQvVIST and HaGELiy), 
A., i, 12. 

Phenanthrene, 


(Picrer and 


separation, solubility 


and purification of, from anthracene 
and carbazole (CLARK), A., i, 200. 

derivatives, synthesis of (MAYER and 
ENGLIsB), A., i, 158. 
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Phenanthrene, chloro-derivatives (SAND- 
Qvist and HaAGELtn), A., i, 11. 
10-chloro-, and its picrate (SAND- 
Qvist), A., i, 121. 
Phenanthrene-3(or 6)-sulphonic acid, 
10-chloro-, and its potassium salt and 
acid chloride (SANDQVIST and HaGE- 
un), A., i, 12. 
I-Phenanthrene-8-or-6-sulphonic acid, 
10-chloro-, and its salts and deriva- 
tives (SANDQvIsT), A., i, 121. 
II-Phenanthrene-3-or-6-sulphonic acid, 
10-bromo-, and its salts and deriva- 
tives (SanpQvisT), A., i, 120. 
Phenazine-5:10-oxide, 2:7-difluoro- 
(Rinxgs), A., i, 199. 
Phenol, preparation of (Dow), A., i, 
264. 


formation of, in the animal organism 
(Tsups1), A., i, 364. 

pure, melting point of (Leroux), A., 
i, 482. 

miscibility of, with water and alkalis 
(DuBRISAY, TRIPIER, and ToqvEt), 
A., i, 73. 

freezing _—s of mixtures of cresols 
and (Dawson and Movuntrorp), 
A., i, 14. 

synthetic, presence of thiophenol in 
(CAPPELLI), A., i, 74. 

derivatives, oxidation of (H1NSsHEL- 
woop), T., 1180. 

estimation of, in mixtures with cresols 
(Dawson and Mountrorp), A., ii, 
36 


Phenol, p-amino-, estimation of, and its 
derivatives, by means of hypo- 
chlorous acid (PowELL), A., ii, 
86. 


acetyl derivative, preparation of | 


hydroxyalky] ethers of, and of its 


substitution derivatives (TcHER- | 


nrc), A., i, 14. 
2:4-dinitro-, preparation of (Mar- 
QUEYROL and LORIETTE), A., i, 
439. 
thio-, presence of, in synthetic phenol 
(CAPPELLI), A., i, 74. 

Phenols, equilibria of, with benzophen- 
one (KREMANN and ZECHNER), 
A., ii, 142. 

with phenylenediamines (KREMANN 
and STROHSCHNEIDER), A., ii, 54.° 

insoluble in alkali hydroxides(ADAMs), 
A., i, 160. 

iodination of (Corman), T., 1040. 

basic properties of oxygen in (KNox 
and RicHArps), T., 508. 

oxidation of (PUMMERER and CHER- 
BULIEZ), A., i, 489, 442; (Pum- 
MERER), A., i, 440; (PUMMERER 
and FRANKFURTER), A., i, 442. 
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Phenols, oxidation of, electrochemical 
(Fichter and ACKERMANY), A., 
i, 586. 
with metallic catalysts (SKIRROw), 
A., i, 528. 
velocity of nitration of, in ethereal 
solution (KLEMENC and Ek1), A., 
i, 122. 
fusion of sodium hydroxide with 
(BoswELL and Dickson), A., i, 72. 
and their ethers, compounds of, with 
salts of organic acids (WEINLAND 
and BARLOCHER), A., i, 202. 
sodium derivatives, velocity of com- 
bination of, with olefine oxides 
(Boyp and Tuomas), T., 1239. 
Phenols, amino-, catalytic preparation 
of (Brown and Carrick),A.,i,266. 
preparation of, from arylhydroxyl- 
amines (KLaus and Bavupiscn), 
A., i, 14. 
amino-, bromoamino-, chloro-, and 
chloroamino-, and their chloro- 
acetyl derivatives (Jacoss, HEIDEL- 
BERGER, and Ro F), A., i, 264. 
nitro-, manufacture of (MACDONALD 
and CALVERT), A., i, 325. 
Phenol-2-azoresorcinol, 5-nitro- (Mor- 
GAN and Evens), T., 1128. 
Phenolte‘rabromophthalein, and its de- 
rivatives (Pratt, Doane, and 
Harvey), A., i, 537. 
Phenol-p-cresolphthalein(Morr),A.,i,78. 
op-Phenolphthalein, m-amino-, m-iodo-, 
and m-nitro- (Morr), A., i, 78. 
Phenolphthaleins, measurement of con- 
centration and equilibrium and affinity 
constants of (BIRGE and ACREB), A., 
ii, 400. 
op-Phenolphthalein-m-carboxylic acid, 
and its methyl ether (Morr), A., i, 78. 
Phenol-o-sulphonic cid, 3-amino-, 
chloroacety] derivative, and its sodium 


salt (Jacoss, HkIDELBERGER, and 
Ror), A., i, 265. 
Phenolsulphonphthalein, preparation 


and derivatives of (WHITE and 
AcrEB), A., i, 537. 

and its derivatives, use of, as indi- 
cators (BRIGHTMAN, HOPFIELD, 
MEAcHAM, and AcrEB), A., ii, 75. 

Phenolsulphonphthaleins, measurement 
of concentration and equilibrium and 
affinity constants of (BircE and 
AcREE), A., ii, 400. 

Phenoxazine, bromonitro-, chloronitro-, 
nitre-, and nitroamino-derivatives of 
(MIssLIn and Bav), A., i, 555. : 

Phenoxyacetic acid, amino-, and its 
acetyl and chloroacetyl derivatives 
(Jacoss, HEIDELBERGER, and Rot), 
A., i, 265. 
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B-Phenoxy-8- 2 ae acid (Bo- 
GERT and Marcus), A., i, 170. 

w- -Phenoxyresacetophenone, and 
dimethyl ether (Sonn), A., i, 331. 

Phenyl allyl ether, p-amino-, acyl de- 
rivatives of (CLAISEN and Krem- 
ERS), A., i, 269; (SocrETY oF 
CHEMICAL INDUSTRY IN BASLE), 
A., i, 397. 

allyl ethers, conversion of, into allyl- 
phenols (CLAISEN), A., i, 266. 

Phenyl! mercaptan, p- -chloro-, compound 
of mercuric nitrite and (RAy and 
Guna), T., 1154. 
diselenide, di-m-amino-, and _ its 

acetyl derivative and di-m-nitro- 
(Pyman), T., 170. 

Phenylacetic acid, electrolytic reduction 
of (MARIZ, Marquis, and BrrckEN- 
sTOCK), A., i, 529. 

Phenylacetic acid, p-amino-, chloro- 
acetyl derivative (Jacops, HEIDEL- 
BERGER, and Ro.F), A., i, 265. 

p-hydroxy-, excretion of, in the 


its 


animal organism (SHERWIN), A., i, 
104. 
Phenylacetyl fluoride (TRAUBE and 


KRAHMER), A., i, 431. 
Phenylacetylmethylenedioxyphenyliso- 
propylamine (ROsENMUND), A,, 

281. 
Phenylaminocamphor, 0- and m-chloro- 
(ForsTER and SPINNER), T., 892. 
Phenyl 8-aminoethyl ketone, condensa- 
tion of nitromalonaldehyde 
(HALE and Brirron), A., i, 405. 
C-Phenyl-1:2-anthraquinonethiazole 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 498. 
Phenyl §-anthronyl-8-phenylethyl ket- 


i, 


with | 


one (MEERWEIN and KINZ), A., | 
i, 25. 
Phenylarsinic acid, yohimbine salt 
(GRUTTEFIEN), A., i, 549. 
Phenylarsinic acid, p-amino-, prepara- 


tion of (Koper and Davis), A., i, 
182, 229. 
3-amino-4-hydroxy-, 
(FarcHER), T., 990. 
3:4-diamino-, diacetyl 
(BAXTER and FARGHER), 
1376. 
p-hydroxy-, sodium salt (Conant), 
A, 1, Te. 

Phenylarsinic acids, substituted, estima- 
tion of arsenic in (FaRGHER), T., 
982. 

hydroxy-, 


preparation of 


derivative 
_ 


and their sodium salts 


(Jacogs and HEIDELBERGER), A., i, | 

604. 
Phenylazophthalide (MiTrek and SEN), 

» 1147. 


* MANN, and GoBLET), A., 
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2 Phenylbenzoxazole, y-bromo- and p- 
chloro- (SKRrAuUP), A., i, 599. 

2-Pheny1-4-p-bromobenzeneazoglyoxal- 
ine (FARGHER and PyMAN), ‘ 256. 

Phenyl y-bromo-A-nitro-y-phenylpropyl 
ketone (KOHLER and ENGELBRECHT), 
A., i, 582. 

Phenyl-p-bromophenyldichlorosilane 
(GROUTTNER and Carver), A., i, 51. 

5-Pheny1-1-p-bromophenyl-3-p-chloro- 
styrylpyrazoline, 5-p-chloro- (STRavs, 
Morrat, and He1Tz), A., i, 43. 

Phenyl-p-bromophenyldiethylsilane 
(GROTTNER and CaveER), A., i, 51. 

5-Pheny]-1-p-bromopheny]-3-styrylpyr- 
azoline (STRAUS, Morrat, and HEITz), 
A,, i, 41. 

sec. -8-Phenyleamphor, and its derivatives 
(BREDT, HEINEMANN, and GOBLET), 
A., i, 126. 

Phenylcamphorcarboxylic acid (Brent, 
HEINEMANN, and GoBuet), A., i, 
127. 

Phenylcamphoric acid, and its anhydride 
(Brent, HEINEMANN, and GoBLET), 
A., i, 127. 

Phenylcamphorquinone (BREDT, HEINE- 

i, 127. 

Phenylcarbamic acid, and its homo- 
logues (SCHEFFER), A., i, 263. 

Phenylearbamide, o-amino-, and its salts 
and o-cyanoamino- (PELLIzzARI), A., 
i, 202. 

Phenylcarbethoxybiuret, saltsof (Darns, 
GREIDER, and Kipwe 1), A., i, 401. 
Phenyl §-dichloro-8-m-nitrophenyl- 
ethyl ketone (Boprorss), A., i, 211. 
1-Phenyl-5-o- and -p-chlorophenyl-3- 
o- and -—p- ee 
(Srravs, Murrat, and HE!7Tz), A., 

i, 42. 

a-Phenyleinnamaldehyde, and its de- 
rivatives (MEERWEIN and Dorr), A., 
i, 25. 

4-Phenyleoumarin, 3/:4’:5:7-tetrahydr- 
oxy- (Sonn), A., i, 92. 

4-Phenylcoumarins (Sonn), A., i, 92. 

Phenylisocyanuric acid, salts of (DAINs, 
GREIDER, and KipweE tt), A., i, 401. 

8-Phenyl-8-desylpropaldehyde (MEER- 
WEIN and Kunz), A., i, 22. 

Phenyldi-p-anisylacetaldehyde, and its 
derivatives (OnEKHOFF and Coma y¥ 
Roca), A., i, 206. 

Phen: enyldi-p-anisylethanes (OREKHOFF 

Coma ¥ Roca), A., i, 272. 


| @- Phenyl-a4-di-p-anisylethane-af-diol 


(OREKHOFF and Coma Y Roca), A., i, 
206. 

Phenyldi-y-anisylethyl alcohol (ORrf- 
KHOFF and Coma y Roca), A., i, 


272. 
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»-Pheny]-a4-di-p-anisylpropane-a8-diol 
(OxEKHOFF and Coma y Roca), A., i, 
271. 

3-Pheny]-1:2-di-diphenylcarbinolcye/o- 
propane (KoHLER and Jonzs), A., i, 
534, 


4-Pheny1-4:5-dihydro-1:3:4-thiodiazole, 
2-thiol-5-thio-, potassium salt, re- 
actions of, with organic haloids (RAy, 
Guua, and Das), T., 1308. 
»-Phenyl-ae-di-p-hydroxyphenyl-Av- 
pentadien-e-one, a-lydroxy- (DI11- 
THEY), A., i, 414. 
1-Phenyl-5-p-dimethylaminopheny1-3-y- 
dimethylaminostyrylpyrazoline 
(Straus, Murrat, and Herrz), A., 
i, 42. . 
y-Phenyl-a8-dimethylbutyric acid, and 
its acid chloride (Scurorrer, Licu- 
TENSTADT, and ]RINEv), A., i, 84. 
2-Phenyl-6:6-dimethylpiperidine, 8-4- 
amino-, and its salts (HART and ZaRt), 
A., i, 182. 
1-Pheny]-2:3-dimethyl-5-pyrazolone. 
See Antipyrine. 
1-Pheny]-2:3-dimethyl-5-pyrazolone-4- 
sulphonamide, mercurous derivatives 
of (ScHweiz. SrruM- & ImMprFIN- 
STITUT), A., i, 44. 
4-Pheny]-2:6-dimethylpyridinedicarb- 
oxylic acid, ethyl ester, picrate 
(Skraup), A., i, 598. 
$-Phenyl-1:2-di-a-phenyl-a-ethylcarb- 
inoley/opropane (KOHLER and JONEs), 
A., i, 534. 
m-Phenylenebisiminocamphor, and its 
optical activity (Sine and Ma- 
ZUMDER), T., 575. 
Phenylenediamines, catalytic preparation 
of (Brown and CaARRICcK), A., i, 206. 
equilibrium of, with phenols and with 
dinitro-derivatives of benzene (KRE- 
MANN and STROHSCHNEIDER), A., 
ii, 54. 
m-Phenylenediaminequinolinein 
(Guosn), T., 1104. 
o-Phenylenedibenziminazole, and _ its 
derivatives (Liz), A., i, 175. 
o-Phenyleneguanidine, and a- and 8- 
cyano- and a§-dicyano-, and their 
derivatives (PELLIZZARI and GAITER), 
A., i, 184. 
o-Phenylene-a-guanylearbamide picrate 
(ScHLENK and MEYER), A., i, 202. 
o-Phenylene-8-guanylcarbemide, and its 
salts (PELLIZZARI and Garter), A., i, 
135. 
m-Phenylenedisulphonacetic acid, 4- 
nitro- (Finzi and Borrie.iert), A., 
i, 75. 
m-Phenylenedithioglycollic acid. See 
m-Phevylenedithiclacetic acid. 
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m-Phenylenedithiolacetic acid, 4-nitro- 
(Finzi and Borriciieri), A., i, 75. 

8-Phenylethane-aa-disulphonethylanil- 
ide and 8-p-nitro- (SCHROETER), A.., i, 
520. 

Phenyl-a-ethoxybenzylcarbamide, and 
its hydrochloride (HALE and Lance), 
A., i, 225. 

Phenylethylamine, p-hydroxy-, hydro- 
chloride, preparation of (KoxssLer 
and Hanke), A., i, 583. 

Phenylethyleyanoacetamide(CHEMISCHE 
Fasrik von F. HeEypEnN), A., i, 
351. 

Phenylethylhydantoin (CHEMISOHE Fa- 
BRIK VON F. HEYDEN), A., i, 351. 
$-Phenyl-5-ethylidenerhodanine (AN- 

DREASCH), A., i, 97. 

Phenylethylmaleic anhydride (ALM- 
sTROM), A., i, 94. 

Phenylethylmaleinphenylimide (ALM- 
sTROM), A., i, 94. 

Phenylethylmalonamide (CHEMISCHE 
FABRIK VON F. HEYDEN), A., i, 351. 

8-Phenylethylmethylmalonic acid, and 
its ethyl and methy] esters (ScHROET- 
ER, LicnreNsrab?, and Iringv), A., 
i, 86. 

B-Phenyl-a-o- and -7-ethylphenylacrylic 
acids, o-amino-, -hydroxy-, and nitro- 
(Maver and Enctisn), A., i, 158. 

Pheny]-p-ethylphenyldiethylsilane 
(GrivTNER and CAvgER), A,, i, 51. 

3-Pheny]-5-ethylrhodaniue (ANDRE- 
ascH), A., i, 97. 

Phenylglyoxaldi-p-nitrophenylhydraz- 
one, o-hydroxy- (v. AUWERS and 
AUFFENBERG), A., i, 218. 

2-Phenylglyoxaline, preparation of, and 
its salts and derivatives (FARGHER 
and Pyman), T., 282. 

4-Phenylglyoxaline, 2-p-diamino-, and 
its salts and acety] derivative (FaRGH- 
eR and PymMAy), T., 239. 

2-Phenylglyoxaline-4-carboxylic acid, 
and its derivatives (FARGHER and 
Pyman), T., 1018. 

a-Phenylheptane, a-amino-, and _ its 
hydrochloride (OcaTA), A., i, 479. 

Phenylhydrazine, action of, with cyano- 

gen haloids (PELLIzZARI and GaIt- 
ER), A., i, 134. 

action of, on dioxindoles (MARTINET), 
A., i, 221. 

2- and 3-Phenyl-1-hydrindones, deriva- 
tives of (v. AUWeRs and AUFFEN- 
BERG), A., i, 219. 

Phenyl-p-hydroxybenzylidenerhodanine 
(ANDREASCR), A., i, 97. 

Phenylhydroxylamine, nitroso-, am- 
monium salt (cupferron), preparation 
of (MARVEL and Kamm), A., i, 157. 


J 


a ad 
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N-Phenylhydroxylamine, action of 
methyl sulphate with (BAMBERGER 
and LANDAU), A., i, 395. 

8-Phenylhydroxylamine, O-methyl 
ether, attempt to prepare (BAMBERG- 
ER), A., i, 396. 

Phenyl 2-hydroxystyryl ketone, 2:4-di- 
hydroxy-, derivatives of (TAMBOR and 
GusBLER), A., i, 216. 

Phenyliminocamphor, and bromo- and 
chloro-, and their optical activity 
(StincH and Mazumper), T., 570. 

Phenyliminocamphor, p-amino-, acetyl 
derivative (ForsrER and SPINNER), 
T., 893. 

a-Phenyliminodiacetamide 
A., i, 290. 

4-Phenylimino-3:5:5-triphenylthiazolid- 
2-one (BETTSCHART and BisTRzyck)), 
A., i, 208. 

2-Phenylisatogen, 6-nitro-, isomeride of, 
and its oxime (RuGGLI), A., i, 221. 

2-Phenylisatogen-6-carboxylic acid, 
ethyl ester, isomeride of (RuGGLI), 
A., i, 222. 

1-Phenyl-5-0- and -p-methoxyphenyl-3- 
o- and -p-methoxystyrylpyrazoline 
(Straus, Murrat, and HEITz), A., i, 
42. 

Phenyl 2-methoxystyryl ketone, 2-hydr- 
oxy-, and its derivatives (TAMBOR and 
GuBLER), A., i, 216. 

y-Phenyl-a-methylbutyric acid, and its 
acid chloride (ScHROETER, LICHTEN- 
STADT, and IRINEUv), A., i, 86. 

CC-Phenylmethylcarbethoxylaminoacet- 
amide (CHEMISCHE Faprik v. F. 
HeypeEn), A., i, 417. 

2-Phenyl-1-methyldihydroquinoline, 3- 
bromo-, and its picrate (FREUND and 
Kesster), A., i, 285. 

Phenylmethylenediurethane, 0-nitro- 
(Datns, GREIDER, and KIDWELL), 
A., i, 401. 

5-Phenyl-4-methylglyoxaline,  2-p-di- 
amino-, and its salts and derivatives 
(FarGuer and Pyman), T., 250. 


(Dvuzsky), 


Phenylmethylhydantoin  (CHEMISCHE 
Faprik von F. Herypen), A,, i, 
417. 


Phenylmethylhydantonitrile (CHEM- 
ISCHE FABRIK VON F. Heypen), A., 
i, 417. 

1-Phenyl-3-methyliscindazole, 
— and NICOLAEVA), 

72. 

Phenylmethylmaleic anhydride (ALM- 
STROM), A., i, 94. , 

Phenylmethylmaleinphenylimide (ALM- 
strim), A., i, 94. 

Phenylmethylnitroamine, 2:4:6-trinitro-, 


6-nitro- 
au % 


decomposition of (v. HERz), A., i, 583. | 
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Phenylmethylnitroamine, 2:3:4:6-tetra- 
nitro-, effect of substitution on the 
mobility of the methylnitroamino- 
group in (VAN Dury), A., i, 121. 

a-Phenyl-5-methylpentane, a- and B- 
amino-, and their hydrochlorides 
(OcaTA), A., i, 479. 

1-Phenyl-3-methylpyrazol-5-one, con- 
densation of, with anhydrides (Cuar- 
TERJEE and Das), A., i, 357. 

4-Phenyl-6-methylpyrimidine, and 2- 
chloro-, -hydroxy-, and -thiol-, and 
their salts (v. MeErKArTz), A.. i, 357. 

4-Pheny1-6-methylpyrimidine-2-thiogly- 
collic acid (v. MERKA'TZ), A., i, 357. 

CC-Phenylmethylthiohydantoin (CHEM- 
ISCHE FABRIK von F. Heypen), A., 
i, 417. 

Phenyl-8-naphthylamine, p-nitro-(RYANn 
aud Drumm), A., i, 325. 

8-Phenyl-8-a-naphthyl-lactic acid, and 
its ethyl ester (DE Fazt), A., i, 529. 

Phenyl-8-naphthylmethylamine, 2:4-di- 
nitro- (MorGaN and Evans), T., 
1144. 

as-Phenyl-a-naphthyl-p-quinodimethane 
(ScHLENK and Mryer), A., i, 200. 

Phenyl-o-nitrobenzylidenethiocarbim- 
ideglycollide (ANDREASCH), A., i, 
96 


Phenyl 2-nitro-4:5-methylenedioxy- 
styryl ketone (Borscug and Quast), 
A., 1, 285. 

Phenyl-1-nitro-8-naphthylamine (RYAN 
and DrumMM), A., i, 325. 

Phenylnitro-8-naphthylmethylamine, 
2:4-dinitro- (MorGAN and Evans), 
T., 1145. 

5-Pheny]-1-p-nitropheny1-3-styrylpyr- 
azoline(Srraus, Murrat, and Heirz), 
A., i, 42. 

Phenyldinitro-m-tolylamines, nitro-de- 
rivatives of (RYAN and GLoveER), A., 
i, 13. 

a-Phenyloctane, 8-amino-, and its hydro- 
chloride (OGATA), A., i, 479. 

Se (Morr), 
A., i, 78. 

Phenyl--phenylnitrone, and its deriva- 
tives (SrAUDINGER, MIESCHER, and 
ScHLENKER), A., i, 586. 

3-Pheny1-2-phenylcyclopropane-1-carb- 
oxylio acid, 3-p-bromo-, ethyl ester 
(Konter and Sree), A., i, 531. 

6-Phenyl-4-pheny]-1:2-pyrone, 6-p- 
bromo- (KOHLER and STEELE), A., i, 
531. 

Phenylphthalazone, preparation of (Mirt- 
TER and Sgn), T., 1147. 

Phenylphthalazonecarboxylic acid, 
preparation of (MiTTER and Sen), 
T., 1148. 


ii. 684 


a-Phenylpropane-88-disulphonethyl- 
anilide (ScHROETER), A., i, 520. 

a-Phenylpropionic acid, §8-dichloro-, 
methyl ester (WISLICENUS and BIL- 
HUBER), A., i, 19. 

B-Phenylpropionic acid, 8-bromo-, 

methyl] ester (BoGERT and Marcvs), 
A., i, 170. 

a-fluoro-a8-dibromo-, and its barium 
salt and methyl ester (Swarts), A., 
i, 400. 

8-Phenylpropiony] fluoride (TRAUBE and 
KRAUMER), A., i, 431 

B-Phenylisopropyl bromide (ScHrorr- 
ER, LICHTENSTADT, and IRINEv), 
A., i, 84. 

Phenyl propyl ketones, 
(KarrReER), A., i, 593. 
8- Phenylisopropylmalonic acid, ethyl 
ester (ScH war LICHTENSTADT, and 
IRINEv), A., i, $4. 

8-Phenylisopropylmethylmalonic acid, 
and its ethyl ester ear 
LIcHTENSTADT, and [RInEv), A., i, 
84. 

Phenyl isopropylstyryl ketone, and its 
dibromide (Geena), A A» 3, SE. 

4-Phenylpyrazole-3-carboxylic acid, 
and its ethyl ester (KOHLER and 
STEELE), A., i, 532. 

2-Phenylpyridine-5-carboxylic acid, 6- 
hydroxy- (CHEMISCHE FABRIK AUF 
AKTIEN vormM. E. ScHERING), A., i, 
496. 

2- b ney « -carboxylic acid. 

See 2-Phenylpyridine-5-carboxylic 
acid, 6-hydroxy-. 

2-Phenylquinoline, 6-amino- (CHEM- 
ISCHE FABRIK AUF AKTIEN VoRM E, 
Scnerine), A., i, 496. 

2-Phenylquinoline-4-carboxylic acid 
hydrobromide, hydrochloride, hydro- 
fluoride and hydriodide (R#HopE- 
HAMEL), A., i, 551. 

Phenolquinolinein, 
(Guosn), T., 1105. 

Phenylselenic acid, and m-amino-, i- 
nitro-, and their salts and derivatives 
(Pyman), T., 168. 

Phenylselenious acid, and m-amino., 
acetyl derivative, — and their 
salts (Pyman), T., 

Phenylsilane, rl “ -bromo-, esters 
of (GrRUTTNER and CavEr), A., i, 50. 

Phenyl styryl ketone, p-hydroxy-, con- 
densation of, with p-hydroxyaceto- 
phenone (DitTHEy), A., i, 413. 

Phenylsuccinic acid series (WREN and 
WIAs), A., i, 20. 

N-Phenylthiocarbamic O-benz- 


trihydroxy- 


2:4-diamino- 


acid, 


hydryl ester (BerrscHart and Bis- 
TRZYCKI), A., i, 208. 
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Phenyldithiocarbamic acid, 0-nitro- 
_benzyl ester (ANDREASCH), A., i, 97. 
/-Phenylthiomorpholine, and its picrate 
ss Kay, and Britiss Dyegs, 
Lrp.), A., i, 601. 

Phenyl-o- tolyldiphenylylcarbinol, and 
its chloride (SCHLENK and Meyer), 
A., i, 201. 

Phenyl p- a ketone, o- and p-chloro- 
(CoHEN), A., i, 211 

Phenyl-p-tolyl-a-naphthylcarbinol 
(ScHLENK and Meyer), A., i, 201. 

Phenyl-p-tolyl-a-naphthylchlorometh- 
ane (ScHLENK and Meyer), A 
201. 

as-Phenyl-o-tolyl-p-quinodimethane 
(ScHLENK and Meyer), A.,, i, 200. 

Pheny]-o-tolyl-y-tolylchloromethane 
(ScHLENK and MEyYERr), A., i, 201. 

Phenyltriethylsilane, p-bromo-, com- 
pounds of, with aldehydes (Grirtr- 
NER and CAvErR), A., i, 51. 

Phenyltrimethylammoniumsalts, bromo- 
derivatives of (VORLANDER and Siz- 
BERT), A., i, 320. 

Phenyltrimethylpiperidylcarbamide 
(HaRRIEs and ZartT), A., i, 133. 

Phenylurethane, hydroxy-, and _ its 
sodium derivative (BAMBERGER and 
TscHIRNER), A., i, 397. 

Phenylurethanes of terpene alcohols and 
phenols, preparation of (WEEHUIZEN), 
A., i, 165. 

Phlorobutyrophenones. See 
propyl ketones, ¢rzhydroxy-. 

Phloroglucinol, preparation of, from 
malonyl chloride and acetone (Kom- 
NINOs), A., i, 6. 

Phloroglucinolearboxylic acid, forma- 
tion and decomposition of (P1AzzA), 
A., ii, 16. 
ethyl ester (Sonn), A., i, 275. 

Phloroglucinolquinolinein (Guosn), T. 


» i, 


Phenyl 


a synthesis of (Hamor and 
GiL1), A., il, 343, 

Phosphate rock, solvent action of citric 
and nitric acids on (STENrvs), A.,, ii, 
199. 

Phosphine. See Hydrogen phosphide. 

Phosphorite from Madagascar (ORcEL), 
A., ii, 109. 

Phosphorus, discovery of (PErERs), A., 


li, 511. 
extraction of, from rock phosphate 
(STENIvs), A., ii, 199. 


lecture experiment to show the com- 
bustion of (BRUNNER), A., ii, 226. 
autoxidation of, in oxygen (JORISSEN), 
A., ii, 62 
Phosphorus compounds, stereochemistry 
of (PFEIFFER), A., ii, 160. 
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Phosphorus ¢rioxide, preparation of, as 
a lecture experiment (Bintz and 
Gross), A., ii, 226. 

Phosphoric acid, estimation of (CLAR- 

ENs), A., ii, 169. 

estimation of, gravimetrically (Ka- 
RAOGLANOW), A., ii, 242; 
(WINKLER), A., ii, 243. 

estimation of, as magnesium pyro- 
phosphate (BALAREFF), A., ii, 
426. 

@timation of, volumetrically, by 
the Pincus method (SPRINGER), 
A., ii, 350. 

citrate-soluble, estimation of (NEv- 
BAUER and WOLFE:Ts), A., ii, 
476. 

Phosphates, anodic oxidation of 
(FichTER and Rivs y Miro), 
A., ii, 150. 

acid, properties of (JOANNIs), A., 
ii, 340. 

effect of, on soils (LEMMERMANN, 
EINEcKE, and FRESENIUS), A., i, 
616. 

estimation of, in human blood-serum 
(FEIGL), A., i, 138, 419. 

Perphosphoric acid, electrochemical 
preparation of salts of (FIcHTER 
and Rivs y Miro), A., ii, 150. 

Superphosphates, preparation of 
(AltA), A., ii, 25. 

Phosphorous acid, estimation of, iodo- 
metrically (BovER and Bavzit), 
A, &, F7 

Hypophosphorous acid, estimation of, 
iodometrically (BoyER and Bavzit), 
A., ii, 77. 

Phosphorus organic compounds in green 
plants, preparation and constitu- 
tion of (PosTERNAK), A., i, 426; 
(SocreETry oF CHEMICAL INDUSTRY 
IN Baswek), A., i, 504. 

in soils (PoTTER and SNYDER), A., i, 
142, 

Phosphorus estimation :— 

estimation of, by the nephelometric 
method (Merres), A., ii, 77. 

estimation of, in cast iron (CAVAzz1), 
A., ii, 117. 

estimation of, in ferrovanadium (JoHN- 
son), A., ii, 168. 

estimation of, in soils (SCHOLLEN- 
BERGER), A., ii, 168. 

estimation of, in animal substances 
(Drensgs), A., ii, 427. 

Photochemical equivalent, Einstein’s 
law of (NeRNst; Puscu), A., ii, 
208. 

reactions (PLOTNIKOW), A., ii, 311. 
of compounds of rare elements 

(BENRATH), A., ii, 443, 
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Photographic developers, preparation of, 
from p-cymene (Luss), A., i, 398. 
Photography, new phenomenon in (Mc- 
ARTHUR and Stewart), T., 973. 
Photolysis, relation between electrolysis 
and (Baur), A., ii, 264. 
Photophoresis (PARANKIEWICZ), A., ii, 
Photosynthesis, temperature-coefficient 
of (OsTERHOUT and Haas), A., i, 
302. 
o-Phthalaldehyde, condensation of di- 
methylaniline and (WeITz) A., i, 290. 
Phthalaldehydic acid, phenylhydrazone 
of (MiTTER and Sen), T., 1146. 
Phthaleins, preparation of mercury deri- 
vatives of (SACCHARINFABRIK AKT.- 
Ges. vorM. Fauperec, List & Co.), 
A., i, 124. 

Phthalic acid, constitution and colour 
of derivatives of (PRATT, HUTCHIN- 
son, and Hakvey), A., i, 536; 
(Pratt, Doanz, and Harvey), A., 
i, 537. 

condensation of aromatic o-diamines 
with (Lies), A., i, 174. 

ethyl ester, condensation of fluorene 
with (WisLICENUs and NEBER), A., 
i, 535. 

Phthalic acid, 4-amino-, stanni- and 
stanno-chlorides (Druck), A., i, 486. 
isoPhthalic acid, 4-amino-, and its 

derivatives (WEGSCHEIDER, MALLE, 
ExuRiicH, and SKuTEzKY), A., i, 76. 
Phthalimide, preparation of (HERzoe), 
A., i, 536. 
o-Phthaliminobenzoic acid, ethyl and 
methyl esters (GABRIEL and LOWEN- 
BERG), A., i, 37. 
o-Phthaliminobenzoyl chloride (GABRIEI. 
and LOWENBERG), A., i, 37. 
o-Phthaliminobenzoyleyanoacetic acid, 
ethyl ester, and its derivatives 
(GABRIEL), A., i, 38. 
o-Phthaliminobenzoylmalonic acid, 
esters, and their derivatives (GABRIEL 
and LOWENBERG), A., i, 37. 
£-Phthaliminopropionic acid, isoamyl 
ester (HALE and Britton), A., 
332. 
Phthalonic acid, phenylhydrazone 
(Mirrer and Sen), T., 1147. 
Phthalyl chloride, tautomerism of 
(CsAnyI), A., i, 327. 
Phthalylfluorene (WISLICENUS and 
Neser), A., i, 5365. 
3:4-Phthalylfuran, See 8-Naphtha- 
furan-3:8-quinone. 
8:4-Phthalyl-a-pyrone. See 4:5-Benz- 
coumarin-3:6-quinone, 
Physiological action of optical isomerides 
(Cusuny), A., i, 507 
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Physiological fluids, hydrogen- and 
hydroxyl-ion- concentration in 
(LOrFLER and Sprro), A., i, 561. 

estimation of chlorides in (VAN SLYKE 
and DonLEAVY), A., ii, 239. 

Physiology, chemical studies in (HrRz- 
FELD and KLINGsR), A., i, 297, 608. 

Phytochemical reductions (NEUBERG and 
RrincEr), A., i, 56; (NruBerG and 
Lewire), A., i, 109; (NEUBERG and 
Ker), A., i, 119. 

Phytol, constitution of, and its deriva- 
tives (WILLSTATTER, ScHUPPLI, and 
MAYER), A., i, 448. 

Picenequinone, diacetyl derivative 
(Mryrer, HorMann, and v. LENDEN- 
FELD), A., i, 582. 

Picenequinoxaline (Meyer, Hormann, 
and v. LENDENFELD), A., i, 582. 


a- and 8-Picoline, ultraviolet absorption | 


spectra of (HERRMANN), A., ii, 382. 


Picramic acid, use of, as an indicator in | 


nitrogen estimation (EGERER and 
Forp), A., ii, 370. 

Picranilide, nitration of (TINGLE and 
LAWRANCE), A., i, 394. 

Picric acid, ammonium salt, crystallo- 
graphy of (Merwin), A., i, 528. 
Piezo-chemical studies (COHEN and 

MoEsvVELD), A., ii, 321. 
Pigments, colloidal, electrical properties 
of (KELLER), A., ii, 491. 


Pinabietic acid from sulphate cellulose | 


liquors (AscHAN and EKHOLM), A., i, 
326. 

Pinacolin transformations (MEERWEIN 
and FLEeIscHHAUER), A., i, 162. 

Pinacyanol, synthesis of (WiIsE, ADAMS, 
Srzwarrt, and Lunp), A., i, 416. 

Pinacyanoles. See Quinocyanines, 

Pinaverdol, synthesis of (WIsE, ADAMs, 

Srewakt, and Lunp), A., i, 416. 

crystallography and optical properties 
of (WHERRY and Apams), A,, i, 
496. 

Pinene, optically active, preparation of, 

and its nitrosochloride (LyNN), A., 
5 913. 

action of finely-divided metals on the 
vapour of (SABATIER, MAILHE, and 
Gaupion), A., i, 336. 

Pine resin, new terpene from (AscHAN), 
A., i, 338, 

Piperidine, ultraviolet absorption spectra 
of (HERRMANN), A., ii, 382. 

Piperonaldehyde, derivatives of (WIL- 
KENDORF), A., i, 348. 

Piperonal ketone, catalytic hydrogena- 
tion of (VAVON and FaILLEBIN), A., i, 
447. 

Piperonyl chloride, dichloro-6-nitro- 
(WILKENDORP), A., i, 349. 
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Piperonyl iodide, 6-nitro- (WILKEN- 
pDoRF), A., i, 349. 

Piperonyl alcohol. See 3:4-Methylene-. 
dioxybenzy! alcohol. 

1 - eeneeeeds oxide (GHosH), 
T., 298. 

Piperonylonitrile, compound of, with 
zine chloride (KARRER), A., i, 594, 
Pipette holder, multiple, for withdrawal 

of serum (REYNOLDs), A., ii, 252. 
Pituitary extract, influence of, on 
growth of mice (ROBERTSON and gay), 
A., i, 254. 
Plancheite,distinction between shattuck- 
ite and (SCHALLER), A., ii, 195. 
Plants, microchemistry of (Motiscu), 
A., i, 118, 242. 
biochemical adaptation of, to environ- 
ment (RosENHEIM), A., i, 141. 
occurrence of alkaloids in, after injury 
(TUNMANN), A., i, 510. 
effect of aluminium, iron and mangan- 
ese on development of (STOKLASA, 
SEBOR, ZpoBNICKY, ‘TyYMIcu, 
Hordxk, Niémec, and Cwacu), A., i, . 
109. 
action of ammonium salts on (SépER- 
BAUM), A., i, 60. 
effect of barium and strontium com- 
pounds on the growth of (Mc- 
Harcubz), A., i, 303. 
synthesis of carbamide in (Fosse), 
A., i, 313. 
action of coal gas on (WEHMER), 
A., i, 114, 304. 
action of fluorides on the growth of 
(GAUTIER and CLAUSMANN), A., i, 
512. 
occurrence of iodine in 
STEIN), A., i, 190. 
effect of manganese salts on the 
growth of (DkaTRICK), A., i, 428. 
mineral constituents of the ash of 
(L. and D. Leroux), A., i, 563. 
influence of organic compounds on the 
development of (CIAMICIAN and 
Ravenna), A., i, 58, 140, 241. 
selenium in (FritscH), A., i, 191. 
effect of sulphates on growth of 
(MILLER), A., i, 510. 
water-soluble vitamines in the tissues 
of (OsBorNE and MENDEL),A.,i,510. 
etiolated, distribution of mineral 
elements and nitrogen in (ANDRE), 
A., i, 110. 
greon, preparation of organic phos- 
phorus salts from (PosTERNAK), 
A., i, 426; (SocteTY or CHEMI- 
caL InpusTRY IN Baste), A,, i, 
504. 
organic nutrients for (BoxkoRNy), 
A., i, 376. 


(WINTER- 
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Plants, higher, utilisation of dextrose | 

and lwvulose by (Coin), A., i, 241. | 

marine, spectrographic study of 
(CorneEc), A., i, 192. 

Philippine medicinal, physiologically 
active constituents of (WELLs), 
A., i, 493. 

poisonous, of the Solanacex (Petr!), 
A., i, 243. 

succulent, chemistry of (ZELLNER), 
A., i, 190. 

detection and estimation of copper in 
the ashes of (MAQUENNE and 
Demovussy), A., ii, 170. 

detection and localisation of oxalic acid 
in (Mouiscu), A., i, 191; (Par- 
SCHOVSKY), A., i, 303. 

Plant cells, absorption of salts by 
(Strzzs and Kipp), A., i, 240. 
permeability in (OstErHov’), A., i, 

303. 

influence of immersion in electrolytes | 
on permeability of (WILLIAMs), | 
A., i, 59. 

Plant colloids (SAMEc), A., i, 472. 

Plant juices, conductivity measurements 

of (HAYNEs), A., i, 512. 

Plant tissues, absorption of salts by 

(Stites and Kipp), A., i, 371. 

Plaster of Paris, structure and setting 

of (TRAUBE), A., ii, 499. 

Platinum, occurrence and extraction of, 
and analysis of. its ores (DUPARC), 
A., ii, 469. 

occlusion of hydrogen by (GuTBIER 
and Matscn), A., ii, 368. 

Platinum alloys, action of alkalis on 
crucibles made of (NICOLARDOT | 
and Cuarewot), A., ii, 161. 

with gold, action of, alkali hydroxides 
on (QUENNESSEN), A., ii, 292. 

Platinie acid, /e(rachloro-, changes in 
solutions of, in darkness and in light | 
(Bout), A., ii, 256. 

Platinum organic compounds (Tscuvu- 
GAEV), A., ii, 292. 

salts of platinum with organic bases | 
(WrINHAGEN), A., i, 474. 

Platinithiocyanates of organic bases, 
erystallography of (QuExcIcH), A., | 
i, 576. 

Platinum, separation of iridium and 

(ARCHIBALD and Kern), A., ii, 70. | 

Platycodon grandiflorum, saponin from | 

the root of (OsHIKA), A., i, 427. 

Poison, snake, occurrence of zine in | 

(DELEZENNE), A., i, 187. 


action of, on nucleic acids (DrE- | 
A, i, 


LEZENNE and Moret), 
138. 
Poisons, detection of, in the Stas-Otto 
process (TUNMANN), A., ii, 306. 
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Polarisation, anodic. See Anodic. 
Polonium hydride (Panern), A., ii, 
67. 
Polyhalite in potassium salt deposits 
(Rosza), A., ii, 236. 
Polymethylcyc/ohexenones of the irone 
type, preparation of (RuzrIoKA), A., i, 
Polyneuritis, curative properties of 
honey, nectar, and maize pollen in 
(DutcHER and Francs), A., i, 
106. 
effect of physiological stimulants on 
(DurcHER), A., i, 507. 
Polypeptides, synthesis of (ABDERHAL- 
DEN and SPINNER), A., i, 576, 
583. 
adsorption of (ABDERHALDEN and 
Fopor), A., i, 368, 369; ii, 
49. 
containing glutamine, and their occur- 
rence in proteins (THIERFELDER, 
v. Cramm, and WALTHER), A., i, 
388. 
Polysaccum crassipes, 
(ZELLNER), A., i, 140. 
Pomegranate tree, alkaloids of (HEss), 
A., i, 345, 348. 
Poppy, alkaloids and other constituents 
of the juice of (DE RosEmonrt), A., i, 
113. 


constituents 0. 


' Porphyroxine and its salts (RAKsHIT), 


T., 455. 
Potassium, luminescence during oxida- 
tion of (REBOUL), A., ii, 311. 
Potassium alloys with mercury, capil- 
larity constants of, in contact 
with potassium iodide solutions 
(PotarA), A., ii, 99. 
equilibrium of strontium amalgams, 
and potassium and strontium 
chlorides with (SMITH and Regs), 
A., ii, 53 
Potassium salts, replacement of, in saline 
solutions (KaIsEr), A., i, 562. 


| Potassium ammonolithiate and ammono- 


sodiate (FRANKLIN), A., ii, 191. 
chloride, specific heat of aqueous solu- 
tions of (W. R. and C, E. Bous- 
FIELD), A., ii, 134, 
formation of mixed crystals of 
sodium chloride and (NacKEn), 
A., ii, 281. 
dichromate, use of, in estimation of 
iodine (McCrosky), A., ii, 31. 
magnesium chromate, hydrates of 
(Durrovr), A., ii, 367. 
Tripotassium lead hydrogen octafluor- 
ide (CLARK), A., ii, 513. 
Potassium hydroxide, effect of, on soils 
(LEMMERMANN, EINECKE, and 
FRESENIUS), A., i, 616. 
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Potassium manganate, preparation of 
(SCHLESINGER, MULLINIX, and 
PororrF), A., ii, 233. 
permanganate, oxidation of organic 
compounds with alkaline (EVANs 
and Day), A., i, 514; (Evans 
and ApKINs), A., i, 572. 
volumetric analysis with (VILLUM- 
BRALES), A., li, 299. 
nitrate, estimation of chlorate and 
perchlorate in (WocRINz and 
Kuper), A., ii, 167. 
phosphates, electrolytic oxidation of 
(Rivs y Mrré), A., ii, 63. 
plumbate (CLARK), A., ii, 513. 
sulphate, reactions of tartaric acid 
with (BORNTRAEGER), A., i, 522. 
trithionate, crystallography of (MErR- 
WIN), A., i, 528. 
Potassium organic compounds :— 
ferricyanide and ferric chloride, use of, 
as a reagent for characterisation of 
alkaloids, glucosides, ete. (PALET), 
A., ii, 86. 
ferri- and ferro-cyanides, action of 
hydrogen peroxide on (Lick), A., i, 
389. 
Potassium estimation :— 
estimation of, by reduction of the 
platinichloride (Horscn), A., ii, 
118. 


estimation of, by Carnot’s method 
(SPEGAZZIN1), A., ii, 79. 
<< of, in blood (CLAUSEN), A., 
ii, 79. 
recovery of alcohol and of platinum 
after estimation of (SMOLL), A., ii, 
293. 
recovery of perchlorate in estimation 
of (VURTHEIM), A., ii, 60. 
Potatoes, vanillin in (v. LIpPMANN), 
A., i, 373 
Potato scab, relation between, and the 


concentration of hydrogen ions in the | 


soil (GILLESPIE and Hurst), A., i, 
115. 
Potentiometer for use in electrometric 
titrations (RopErRtTs), A., ii, 471. 
use of, in oxidation titrations (KoL- 
THOFF), A., ii, 196. 
Precipitates, adsorption by (WEISER 
and SHERRICK), A., ii, 269. 


elimination of the volumes of (STEEN- | 


BERGEN), A., ii, 75. 
Precipitation, rhythmic (Fosrer), A., 
ii, 322. 
Precipitator, electrical (TOLMAN, REYER- 
son, Brooks, and SmytTnH), A., ii, 
244. 


Pressure, absolute, 


absolute temperature and, for moist 
vapours (VENATOR), A., ii, 11. 


| Propylaminosulphonic 


relation between | 
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Primrose, evening. See Oecnothera 
biennis. 

Producer gas, theory of the formation 
of (OsTWALD), A., ii, 267. 

i-Prolylhydantoin (Dakin), A., i, 151. 

cycloPropane derivatives (WIDMAN) A., 

i, 32 
absorption spectra of (CARR and 
Burt), A., ii, 3 
cycloPropaneseries (KOHLER and Davis), 
A., i, 404; (Konter and STretr), 
A., i, 580; (Konner and Jongs), A., 
i, 583; (KoHLER and ENGELBRECHT), 
A., i, 582. 

Propane-aa- and -8§-disulphonethyl- 
anilides and -phenetidides (ScHRozr- 
ER), A., i, 520. 

Propane-aa- and -88-disulphonie acids, 
and their derivatives (SCHROETER), 
A., i, 519. 

a-Propanol. See Propyl alcohol. 

A*-Propene 55-disulphonethylanilide 
(ScHRoETER), A., i, 519. 

o-Propenylphenol, 4-amino- 
and KremMeErs), A., i, 269. 

Propionic acid, chromous salt (Sca- 

GLIARINI), A., i, 75. 
silver salt, solubility of, in propionic 
acid (KNox and WILL), T., 853. 
tri-bromo-tert.-butyl ester (ALDRICH), 
A., i, 62. 

Propionic acid, 8-chloro-, isoamy] ester 
(HALE and Britton), A., i, 332. 

Propionyl chloride, 8-nitro- (BARGER 
and Turin), A., i, 170. 

o-Propionylbenzoic acid, methy] ester 
(v. AUWERs and Hernzg), A., i, 328. 

d- and J-Propionyl-d-glutamine, a- 
bromo- (THIERFELDER, Vv. CRAMM, 
and WALTHER), A., i, 389. 

Propiophenone, 8-amino-, and’ B-iodo- 
(HALE and Britroy), A., i, 332. 

Propyl alcohol, a- and §-chloro- (AB- 
DERHALDEN and EIcHWALD), A., i, 2. 

isoPropyl alcohol, /-8-bromo- (ABDER- 
HALDEN aud EIcHWALD), A., i, 2. 

n-Propylamine, chloroacetyl derivative, 
and its hexamethylenetetramine salt 
(Jacons, HEIDELBERGER, and ROLF), 
A., i, 266, 

n-Propylamine, d- and /-8-chloro-, 
Setaachiaoline (ABDERHALDEN and 
EIcHwa.p), A., i, 2. 

acid, and its 


potassium salt (TravBE and Breu- 
MER), A., i, 434, 
3-Propylaspirin. See 
propylbenzoic acid. 
isoPropyl-sec. -butyldiketopiperazine 
(Daxkrn), A., i, 152 
d- and /-Propylene oxides (ABDER- 
HALDEN and EIcHWALD), A., i, 2. 


(CLAISEN 


2-Acetoxy-3- 


Coolie! 


Pr 


Pt 
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Propylene glycol, optically active, pre- 
paration of, and its salts and deriva- 
tives (GRUN), A., i, 249. 

d- and J-Propylene glycols, and the 
dibutyrin of the former (ABDER- 
HALDEN and EIcHWALD), A., i, 2. 

8-n-Propylkairoline, and its salts (Vv. 
BRAUN, HEIDER, and WyczaTKow- 
sKA), A., i, 41. 

8-Propylquinoline, and its salts (v. 
Braun, HEIDER, and WyczaTKow- 
sKA), A., i, 41. 

8-Propylsalicylic acid, Sy-dibromo-, 
and its methyl ester (ADAMS and 
RinpDFvsz), A., i, 342. 

Proteases, vegetable (FisHER), A., i, 464. 

Proteins (SORENSEN and Hoyrup), A., 

i, 175, 177; (SdrensEN, Hoyrvp, 
HeEMPEL, and Patirzscu), A., i, 
176; (SORENSEN, CHRISTIANSEN, 
Héyrvup, GoLpscHMIDT, and Pat- 
1rzscH), A., i, 178. 

preparation of, free from water-soluble 
vitamine (OsBORNE, WAKEMAN, 
and Ferry), A., i, 502. 

constitution and degradation products 
of (SaLKowsk1), A., i, 502. 

adsorption of acids and alkalis by 
(BRACEWELL), A., ii, 500. 

distillation of (JOHNSON and Da- 
SCHAVSKY), A., i, 559. 

effect of acids on the digestion of, by 
pepsin (NorrHrop), A., i, 502. 

coagulation of, by heat (MUNARETTO), 
A., i, 294. 

action of fats on the utilisation and 
assimilation of (MAIGNON), A., i, 
185, 233. 

growth-promoting value of (OsBoRNE, 
MENDEL, and Ferry), A., i, 186. 

action of nitric acid on (MORNER), A., 
i, 101. 

distribution of nitrogen in (JoprpI 
and Mouton), A., i, 603. 

ee of (HoLLANDE), A., ii, 
439. 


cause of the specific dynamic reaction 
of (ATKINSON, Lusk, and SopEr- 
STROM), A., i, 105. 
detection and estimation of, colori- 
metrically (EDLBACHER ; LANGE), 
A., ii, 438. 
estimation of tyrosine in (JonNs and 
JonEs), A., ii, 88. 
Protoplasm, colloidal 
(Luoyp), A., i, 111. 
Prulaurasinic acid. 
mandelic acid. 
Prunasinic acid. 
delic acid. 
, action of (McGuicAn), A., i, 


properties of, 


See d-Glucosidoman- 


See d-Glucosido- | 
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Ptyalin, effect of neutral salts on the 
activity of (Rockwoop), A., i, 
181. 

coagulation of soluble starch by (Sat- 
LINGER), A., i, 575 
Pump, laboratory vacuum (VOLMER), 


A., ii, 225; (Magnus), A., ii, 
332. 
mercury, automatic (BEUTELL and 


OBERHOFFER), A., ii, 507. 
‘self-acting (Stock), A., ii, 462. 
water, safety valve for (VIGREUX), 
A., ii, 166. 
Purity, determination of, by the critical 


solution temperature (OrTON and 
JoNngEs), T., 1194. 
Pyramidone, use of, in analysis 


(Escaicu), A., ii, 439. 
detection of (PALLET), A., ii, 83. 
detection of, and its distinction from 
antipyrine (PALET), A., ii, 86. 
Pyrazoline derivatives, luminescence of 
(Straus, Murrat, and Hervz), A., 
i, 41. 
Pyridine, ultraviolet absorption spectra 
of (HERRMANN), A., ii, 382. 
action of, on coal (BonE and SARJANT), 
A., ii, 419. 
Pyridine-2:5-dicarboxylic acid, 6-hydr- 
oxy- (CHEMISCHE FABRIK AUF AKTIEN 
vor. E, Scnerine), A., i, 496. 
Pyrimidines (v. MERKATz), A., i, 355 ; 
(JoHNsoN and Martsvo), A., i, 498 ; 


(JoHNSON and MIKEsKA), A., i, 
499. 
Pyrites, estimation of sulphur in 


(BartscH), A., ii, 168. 

flue dust, extraction of thallium from 
(Sisson and Epmonpson), A., ii, 
193. 

Pyrocresoles, so-called, constitution of 
(Ruszie), A., i, 168. 

Pyrogallol, equilibrium of, with amines 
and amides (KREMANN and ZECH- 
NER), A., ii, 142. 

ethers, substituted, preparation of 
(Bogert and Exruicu), A., i, 
483. 

Pyrogalloxide, sodium derivative as an 
absorbent for oxygen (JoNES and 
MeicuHan), A., ii, 240. 

he me decompositions, changes pro- 

uced in (MULLER), A., ii, 500. 
condensations(MEYER and HoFMANN), 
A.,, i, 580. 

Pyroguaiacin, constitution and deriva- 
tives of (ScHROETER, LICHTENSTADT, 
and IrINEv), A., i, 84. 

Pyromorphite group (Amapori), A., ii, 
195. 

phenacyl ester 


Pyrotartaric acid, 


(RATHER and RErp), A., i, 158. 
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Pyrrole, production of melanuria by 
administration of (Saccarp1), A., 
i, 421. 
derivatives (ALMsTROM), A., i, 93. 

Pyrrole-black, preparation of (ANGELI 
and Preront), A., i, 134. 

Pyruvic acid, formation of, by bacterial 
oxidation of lactic acid (Maz&), A., i, 
467. 

Pyruvic acid 3-0-xylylhydrazone (FRAN- 
ZEN, ONSAGER, and FAERDEN), A., 
i, 47. , 

Pyrylium compounds (Ditruey) A., i, 
413. 


Q. 

Quantum theory and atomic structure 
(JEANS), T., 865. 

Quartz, fibrous, from Rhode Island 
(Hawkrns), A., ii, 109, 

B-Quinacridone, hydroxy- and _nitro- 
hydroxy- derivatives (BAczyNsk1I and 
v. NIEMENTOWSK]), A., i, 352. 

Quinacridonic acid, and its derivatives 
(BaczYNsKi and v. NieMENTOWsK!), 
A., i, 353. 

Quinaldine-blue, and its salts, prepara- 
tion of (FiscHer, Baver, MERKEL, 
and ScHEIBE), A., i, 173. 

Quinicine hydrochloride (HEIDELBERGER 
and Jacoss), A., i, 495. 

Quinine, fate of, in the animal body 

(HALBERKANN), A.,, i, 506. 
disintegration products of, in urine 
(NIERENSTEIN), A., i, 236. 
detection of (SaALomon), A., ii, 87. 
estimation of, in animal fluids and 
tissues (RAMSDEN, LIPKIN, and 
Wuit ey), A., i, 106. 
estimation of, in urine (Baur and 
REVEILLET), A., ii, 437. 

Quinine, 5-amino- (Gremsa and HALBER- 
KANN), A., i, 343, 

Quinine series, syntheses in the (Rv- 
zicKA and Fornasir), A., i, 550. 

Quinisatoxime, imino-, and -its deriva- 
tives (GABRIEL), A., i, 39. 

p-Quinodimethanes (ScHLENK 
MEYER), A., i, 200. 

Quinocyanines, preparation of, and their 
salts (FiscHEr), A., i, 172. 

Quinol, oxidation of, and its sulphonic 
acids with Fehling’s solution (P1n- 
now), A., i, 123. 

Quinolinanil (Guosn), T., 1103. 

Quinoline, compounds of metallic salts 

= (Watton and Liana), A., i, 
415. 

derivatives, preparation of, from indole 
derivatives (HELLER), A., i, 283. 


and 
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Quinoline methiodide, action of magnes- 
ium organic compounds on (FrEuND 
and KrssLER), A., i, 283. 

Quinoline, aminohydroxy-, chlorocyano-, 
chloronitro-, cyanohydroxy-, and 
nitrohydroxy- derivatives of (GABRIEL), 
A., i, 39. 

Quinoline bases, preparation of (Mrxr- 
SKA, STEWART, and WISE), A.,, i, 415, 

Quinolinic acid, colouring matters from 
(Guosn), T., 1102. 

Quinolinylphenylhydrazine (GHosn), T., 
1103. 

Quinone-imide derivatives (KEHRMANN, 
GoLpsTEIN, and Tscnup!), A., i, 
552. 

Quinosol, reactions of, with 
(Scuoor.), A., ii, 201. 

Quinotoxines, synthesis of (RABE and 
KINDLER), A., i, 34. 


metals 


R. 


Racewinite from Utah (WINCHELL), 
A., ii, 111. 

Radiation hypothesis, application of, to 
catalysis (LEWis), T., 182, 710, 1360. 


Radioactive change and the conception 


of chemical elements (Suppy), 
2. 
*? 
elements, structure of (HackH), A., 
ii, 358. 


Radioactivity, electrometer for measure- 
ment of (Szinarp), A., ii, 41. 
of the natural gases of Canada 
(SATTERLY and McLennan), A., ii, 
812. 
of water. See under Water. 
Radium, Z-absorption spectrum of (DE 
Broeuie), A., ii, 207, 358. 
effect of rays of, on the coloration of 
minerals (NEWBERY and LvpToN), 
A., ii, 130. 
relation between uranium and (Soppy), 
A., ii, 443. 
emanation. See Niton. 
Ragweed, yellow pigment of pollen of 
(Heyt), A., i, 615. 
proteius from the pollen of (HEYL), 
A., i, 373. 
Rain water. See under Water. 
Rats, diet and nutrition of (HARDEN 
and Zitva), A., i, 186. 
Ratanhine. See Surinamine. 
Rays, canal, ionisation by (SraRk), 
A., ii, 262. 
action of, on alkali and alkaline 
earth salts (VOLKER), A., ii, 43. 
Réntgen, relation between intensity 
of, and the atomic number of the 
target (DUANE and Suimizv), A., 
ii, 358. 
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Rays, Rontgen, relative absorption of, by 
elements and compounds(AuREN), 
A., ii, 89; (STEGBAHN and J6ns- 
son), A., ii, 311. 
and crystal structure (Gross), A., ii, 
272. 

a-Rays, secondary radiation produced by 
(BIANDv), A., ii, 383. 

Ray liver oil, constituents of (TsuJ1- 
moro), A., i, 138 

Refractive index in relation to ultra-red 
absorption spectra (WIMMER), A., ii, 1. 

Refractometric investigations of Eykman 
(HOLLEMAN), A., ii, 485. 

Rennin, inhibition of, by light (CLARK), 
A., i, 182. 

Resacetophenone, amino- and dinitro-, 
and their derivatives (ADAMs), A., i, 
161. 

w-chloro-, 2-methyl ether (Sonn), A., 
i, 331. 

w-hydroxy-, attempted synthesis of 
(Sonn), A., i, 331. 

Resdiacetophenone, bromo-, and nitro-, 
and their derivatives (ADAMS), A., i, 
162. 

Resin, use of, in turpentine solution as a 
foam breaker (KENDALL), A., ii, 361. 
Resins, theory of formation of (PRINS), 

A., i, 128 

constituents of (ZINKE and LIEB), 
A., i, 128; (ZrinKE and UNTER- 
KREUTER), A., i, 166. 

American and French, constituents of 
(KneEcut and HrppeErt), A., i, 338. 

Resorcinol, derivatives of (V ERMEULEN ), 

A., i, 123. 
dimethyl] ether, cyanoacetyl derivative 
(Sonn), A., i, 92. 
ee and its silver salt 
(Guosu), T., 1103. 

B-Resorcylic acid, O-benzoyl derivatives 
(BERGMANN and DanGscuat), A., i, 
273. 

Respiration, studies on (OSTERHOUT ; 
Brooks ; Gusrarson), A., i, 611. 
Rhamnose, preparation of (CLARK), A., 

i, 387 

Rhodanines, condensation of aldehydes 
and (ANDREASCH), A., i, 96. 

Rhodium, Rintgen ray spectra of (DE 
BroGuikz), A., ii, 358. 

**Rhotanium” ware as a substitute for 
platinum utensils (GuUREVICH and 
WicuHeErs), A., ii, 347. 

Rhus, flavones from (Sanps and Barrt- 
LETT), A., i, 243. 


Rice bran, fat from (WEINHAGEN), A., i, 
114 

Ricinine, constitution and derivatives of 
(WINTERSTEIN, KELLER, and WEIN- 
HAGEN), 


A., i, 500. 
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Ring formation in colour reactions 
(Reiss and DigssELHOoRsT), A., ii, 
166. 

with elimination of nitro-groups 
(Reich and NIcoLAgEvA), A., i, 
171. 
Riversideite (EAKLE), A., ii, 114. 
Robinia pseudacacia, constituents of the 
bark of (TAsAKI and Tanaka), A., i, 
244. 
Rocks, carbonate, dissociation of (BoLE), 
A., ii, 320. 

Rintgen rays. See Rays. 

Rosins. See Resins. 

Rubidium, spark were of (LEONARD 
and WHELAN), A., ii, 89. 

radioactivity of (HAHN and RoTHEN- 
BACH), A., ii, 312. 
ammonolithiate and ammonosodiate 
(FRANKLIN), A., ii, 191. 
microchemical detection of (Emicu), 
A., ii, 171. 
Ruby, spectrum of (Morr), A., ii, 41. 
Rumex crispus, constituents of (BEAL 
and OKEy), A., i, 374. 


8. 


Saccharic acid, phenacyl ester (RATHER 
and Rep), A,, i 

** Saccharin ” (o-benzoicsulphinide), 

analysis of (RicHMOND and HI), 
A., ii, 174. 

estimation of, in tablets (Bonts), A., 
ii, 174. 

Saccharine sorghum silage. See Silage. 

Salicinic acid. See 8-d-Glucosidosali- 
eylic acid. 

Salicylaldehyde, compounds of, with 
salts of organic acids (WEINLAND and 
BARLOCHER), A., i, 202. 

Salicylaldehyde-2:4:6 as wal 
hydrazone (ADAMs), A., i, 162. 

Salicylic acid, electric charge produced 

by spraying oo rR and 
ZEEHUISEN), A., ii, 92. 

action of derivatives of, on gastric 
juice (LEICHTENTRITT), A., 1, 300. 

dissociation of (OxTHNER; Baur), 
A., ii, 12. 

chromous salt (SCAGLIARINI), A., i, 


mercury salt, estimation of mercury in 
(CosraANTINO), A., ii, 299. 

basic zirconyl — (VENABLE and 
BLAYLOCK), A., i, 15. 

esters, absorption, destruction and ex- 
cretion of, in the animal ——- 
(Hanzuik and WErzE1), A., i, 563. 

phenacyl ester (RATHER and. Rep), 


“9 1, 
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Salicylic acid, trimethylene ester, pre- 
paration of (Clover), A., i, 402. 
estimation of, volumetrically, in pres- 
ence of salicylaldehyde (Brre), 
A., ii, 203. 
Salicylic acid, amino-, stannichloride 
(Druce), A., i, 486. 
Salicylic acid-p-azodiphenyl-p’-azo- 


| 
| 


| 
} 
| 
} 
| 


sulphazonsulphonacetic acid (FINzI | 


and BorriGciieErt), A., i, 76. 
Salicylidenedeoxybenzoin (SincH and 
MAZUMDER), T., 822. 
Saliva, stability of amylase in (Myers 
and Scorrt), A., i, 54 
estimation of the amylolytic power of 
(GRIMBERT), A., ii, 356. 


| 
| 
| 


Salmine, hydrolysis of (NELSoN-GER- | 


HARDT), A., i, 503. 


Salts, electrical conductivity of non- | 


aqueous solutions of (BEUTNER), 
A., ii, 263, 498; (THrEL), A., ii, 
385, 498. 

acid, dissociation of, in solution 
(DiecKMANN and Harpzt), A., ii, 
326. 


| 
| 
| 


of organic acids, compounds of phenols, | 


phenolic ethers, and salicylaldehyde 
with (WEINLAND and BARLOCHER), 
A., i, 202. 

internally complex, constitution of 
(KarreR, NAGELI, WEIDMANN, 
and WILBUSCHEWICH), A., i, 338. 

complex and double, cryoscopy of 
(Corneo and Ursarn), A., ii, 218. 

double, diffusion of (ToRRANCE), A., 
ii, 393. 

Salt solutions, replacement of potassinm 
in, by rubidium and cesium (KAIsEn), 
A., i, 562. 

Salvarsan, preparation of (KobER), A., 

i, 183, 231. 
synthesis of (CoNANT), A., i, 230. 
silver sodium derivative, analysis of 
(Bryz), A., ii, 440. 

Sambunigrinic acid. See d-Glucosido- 
mandelic acid. 

Sapindus utilis, sucrose from the fruits 
of (WINTERSTEIN), A., i, 373. 

Saponin from lucerne (JACOBSEN), A., i, 
375. 

Saponins (WINTERSTEIN and Maxr™), 
A., i, 214. 

Scandium, atomic weight of (H6n1c- 

SCHMID), A., ii, 285. 

from Brazilian zirconia (JAMES), A., 
ii, 27. 

arc spectrum of (CRooKEs), A., ii, 
31 


Scapolite from Swedish Lapland (Sun- 
pivs), A., ii, 237. 
from the pegmatites of Madagascar 
(Lacrorx), A., ii, 420. 
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Scapolites, optical constants and chemical 
composition of (Sunpius), A., ii, 
163. 

Scheele, death of (Pater), A., ii, 280, 

Schiff’s bases, catalytic hydrogenation 
of (MAILHE), A., i, 395. 

Scillesterol and its acetates (Buscu~ 
ANN), A., i, 484. 

Scleroderma vulgare, constituents of 
(ZELLNER), A., i, 140. 

Scopoline, degradation of (Scumip7), 
A., i, 34. 

Scutellarein, constitution of (BARGEL- 
LIN1), A., i, 545. 

Sea water. See under Water. 

Sea weed, spectrographic 
(Cornec), A., i, 192. 

new sugar from (TAKAHASHI), A., i, 
387. 

Seeds, influence of various substances on 
the growth and germination of 
(TRaAUBE and RosENsTEIN), A., i, 
509. 

effect of aluminium, iron, and mangan- 
ese on germination of (STOKLAsA, 
SEBok, ZpoBnicky, Tymicu, Ho- 
RAK, NemMEc, and Cwacn), A., i, 
109. 

catalase and oxydase in (CROCKER and 
HARRINGTON), A., i, 110. 

distribution of nitrogen in (BREWSTER 
and ALSBERG), A., i, 239. 

fenugreek, proteins of (WUNSCHEN- 
DORFF), A., i, 502. 

Selenium, preparation of, and of its com- 
pounds (Dennis and KoLEr), A., 
li, 336. 

colloidal, preparation of (MryeEr), A., 
ii, 228 ; (GuTBIER and WEISE), A., 
ii, 365. 

ultraviolet spectra of (McLENNAN 
and Young), A., ii, 2. 

photophoresis of particles of (PARAN- 
KIEWICz), A., ii, 128. 

thermal conductivity of (Sayce), A., 
ii, 316. 

in animal and vegetable organisms 
(Fritscn), A., i, 191. 

flame reactions of (PapisH), A., ii, 
105 ; (WEISER and Garrison), A., 
ii, 509. 

Selenates (Tutron), A., ii, 346, 417. 

Seleniousacid, reaction of naphthylene- 
diamine in pyridine with (HrNs- 
BERG), A., i, 226. 

Selenium organic compounds, aromatic 
(Pyman), T., 166. 

Semicarbazide, reactivities of aldehydes 
and ketones with derivatives of 
(MicHakEL), A., i, 253. 

Semi-oxamazide, preparation and uses of 
(RADCLIFFE), A., 1, 447. 


study of 


8: 


Sil 


Semseyite from Dumfriesshire (SmiTH 
and Prior), A., ii, 517. 

Sericite, microchemical analysis cf talc 
and (Hack1), A., ii, 298. 

Serine, putrefaction of (Norp), A., i, 
474. 

Serum, proteolytic relationships in 

(Heprn), A., i, 184 
human, action of ferric thiocyanate on 
(VERNEs and Dovris), A., i, 104. 
multiple pipette holder for distribution 
of (REYNOLDS), A., ii, 252. 

Shark liver oil, constituents of (Tsvut- 
MoToO), A., i, 138. 

Shattuckite, distinction between planche- 
ite and (SCHALLER), A., ii, 195. 

Shuei. See Jasminum odoratissimum. 

d-Siaresinolic acid, and its salts and 
derivatives (ZINKE, LIEB, and ZEcH- 
NER), A., i, 129. 

Silage of saccharine sorghum, acetyl- 
methylearbinol in (FRIEDEMANN and 
DowELb), A., i, 244. 

Silane, dichloro- (Stock and SoM1EsKI), 
A., i, 260. 

Silica. See Silicon dioxide. 

Silica jelly, preparation of, for use in 
bacteriology (Lrca), A., i, 463. 

Silicates and Silicic acid. See under 
Silicon. 

Silicoaluminates, basic, boron in (La- 
CROIX and DE GRAMONT), A., ii, 237. 
Silicoformic acid. See Dioxodisiloxane. 
Silicon compounds, stereochemistry of 

(PFEIFFER), A., ii, 160. 
Silicon hydrides (Stock and SomIEsK1), 
A., i, 260. 
and their derivatives, vapour-tension 
and heat of vaporisation of 
(WintGEN), A., ii, 218. 
dioxide (silica), allotropy of (Sirs 
and ENDELL), A., ii, 281. 
precipitation of amorphous (Brags- 
co), A., ii, 153. 
equilibrium in the system: calcium 
oxide, magnesium oxide and (Frr- 
GusON and MErwin), A., ii, 401, 
459. 
amorphous, estimation of, in soils 
(v. HorvArn), A., ii, 33. 
Silicie acid, dehydration of gels of 
(VanzetTI!), A., ii, 412. 
vibration and syneresis of gels af 
(Hommes, KAuFMANN, and 
Nicuonas), A., ii, 454. 
colloidal, inversion of sucrose by 
(ALBERT and ALEXANDRE Mary), 
A., ii, 14. 
excretion of, in human urine (Gon- 
NERMANN), A., i, 365. 
Silicates, specific heat of (WuITE), 
A., ii, 133. 
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Silicon :— 

Silicates, exchange of bases in 
(RAMANN and SPENGEL), A., ii, 
154, 
estimation of ferric oxide in 


(Hack), A., ii, 120. 
Silicon organic compounds (GRUTTNER 
and CavEr), A., i, 50. 
Silicon, estimation of, 
(Cavazzi), A., ii, 117. 
Silver, atomic weight of (GuyYE), A., ii, 
$33. 
value of the oun for (Hicks), A., ii, 
377. 
colloidal (PickLxs), A., ii, 24. 
bactericidal action of (MARSHALL), 
A., i, 613. 

Silver alloys with mercury (PARRA- 
VANO and JoVANOVIcH), A., ii, 155. 
Silver nitrate, preparation of stable 
solutions of (LIEBERT), A., ii, 107. 
oxide, oxidation of organic compounds 

by (BEHREND and DREYER), A., i, 
64. 


in cast iron 


Silver organic compounds :— 

compound with cystine (SruBER), A., 
i, 

Silver detection and estimation :— 

detection of, microchemically (Euicu), 
A., ii, 171. 

estimation of, in ammoniacal solution 
(EccERt and ZIpFEL), A., ii, 351. 

Silver anode. See Anode. 

Silver electrode. See Electrode. 

Silver-copper mineral, new (Hoven), 
A., ii, 469. 

Sinnamine, thio-. See Allylthiocarb- 
amide. 

Skin, frog’s, permeability of, to ions 
(GILDEMEISTER and ScuvxKrt), A,, i, 
608. 

Smoke, disappearance of, in a confined 
space (TOLMAN, VLIET, Pierce, and 
DovcGuHeErty), A., ii, 180. 

Smokes, electrical precipitator for analy- 
sis of (ToLMAN, ReYERsoN, Brooks, 
and SmyrH), A., ii, 244. 

Snow, hydrogen selenide in (KARRER), 

A., ii, 23. 

nitrogen compounds in (SHUTT and 
DorRANCE), A., i, 116. 

analyses of (TRIESCHMANN),:A., i, 
511. 

Soaps, hydration of the particles forming 
the curd of (McBain and TayLor), 
T., 1300. 

Soap solutions as colloidal electrolytes 
(McBain, Larnc, and Tittey), T., 
1279. 

Sobralite (PALMGREN), A., ii, 165. 

Sodium, line spectrum of (Strutt), A., 


ii, 485. 
32 
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Sodium, luminescence during oxidation 
of (REnovt), A., ii, 311. 
conductivity and absorption of the 
vapour of (CAMPETTI), A., ii, 205. 

Sodium alloys with lead and mercury, 
and with lead and tin (GOEBEL), A., 
ii, 342. 

Sodium salts, effects of, on the germina- 
tion and growth of plants (SincH), 
A., i, 374. 

Sodium arsenite, volumetric estimation 


of manganese with (Bosk), A., ii, | 


carbonate, pure, preparation of (KuNz- , 


Krauss and Ricurer), A., ii, 423. 


carbonate and chloride, equilibrium | 


of, with calcium carbonate and 
chloride (Niaex1), A., ii, 276. 
carbonate and copper sulphate, chemis- 
try of mixtures of (Monp and 
HEBERLEIN), T., 908. 
chlorate, measurement of the rotation 
of crystals of (PErucca), A., ii, 
487. 
chloride, free energy of dilution of 
aqueous solutions of (ALLMAND 
and Potack), T., 1020. 
specific heat of aqueous solutions of 
(W. R. and C. E. BousFi£.p), A., 
ii, 134. 
formation of mixed crystals of potas- 
sium chloride and (NAcKEN), A., 
ii, 281. 
reaction between solutions of, and 
metallic magnesium (HvGHEs), 
T., 272. 
chloride and carbonate, equilibrium 
of, with calcium carbonate and 
chloride (Nicex1), A., ii, 276. 
Disodium lead hexafluoride (CLARK), 
A,, ii, 513. 

Sodium hydroxide, fused, gas evolved 
when, is dissolved in water 
(ScHrRAMM), A., ii, 153. 

fusion of metallic salts with (Bos- 
WELL and Dickson), A., ii, 63. 

fusion of, with phenols and sulph- 
onic acids (BoswELL and Dick- 
son), A., i, 72. 

action of, on carbon monoxide, 
sodium formate and sodium oxal- 
ate (BosWELL and Dickson), A., 


i, 62. 
hypochlorite (APPLEBEY), T., 1106. 
preparation and stabilisation of di- 
lute solutions of (CULLEN and 
Husparp), A., ii, 231. 
hyposulphite, formation and decom- 
position of, in solution (K. and E. 
JELLINEK), A., ii, 231. 
iodide, electrolytic dissociation of 


(HotmBERG), A., ii, 283. 
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Sodium iodide, compound of dextrose 
with (Wiring), A., i, 574. 
| nitrate, manurial experiments with 
(Gorsk!), A., i, 616. 
| action of copper on (PETERS), A., ii, 
413. 
velocity of reaction of, on blood 
(MARSHALL), A., i, 605. 
peroxide, estimation of active oxygen 
in (MILBAUER), A., ii, 31. 
sulphate, equilibrium in the system: 
copper sulphate, sulphuric acid, 
water and (Foore), A., ii, 361. 
equilibrium in the system : sulphuric 
acid, water and (Foore ; Saxton), 
A., li, 24. 
sulphates (PascaL and Ero), A., ii, 
154. 
hydrogen sulphite, crystals of (ScniL- 
ER and WILHELM), A., ii, 341. 
thiosulphate, stability of solutions of 
(Ko.rHoFr), A., ii, 341. 
detoxication of hydrocyanic acid by 
(TEICHMANN and NAGE1), A., i, 
301. 
action of, on hypochlorites (Diz- 
NERT and WANDENBULCKE), A., 
ii, 336. 
oxidation of, in the human organism 
(Lascn), A., i, 609. 
Soils, absorption of (RAMANN and Sren- 
GEL), A., i, 615. 
absorption and coagulation in (DE 
Dominicis and CHIARIERI), A., i, 
142, 
effect of moisture in, on their acidity 
(ConnER), A., i, 115. 
acidity and alkalinity of (WHERRY), 
A., i, 428. 
toxicity and stimulant action of metal- 
lic salts to (GREAVES, CARTER, and 
GoLpTHORPE), A., i, 238 ; (GREAVES 
and CARTER), A., i, 564. 
acid, effect of aluminium salts in, on 
the growth of crops (HARTWELL and 
PEMBER), A., i, 143. 
formation of carbon dioxide, ammonia 
and nitrogen in (GarneEy), A., i, 
509. 
absorption of chlorine by (BERTHELOT 
res TRANNOY), A., i, 142. 
effect of copper or zine on the alkali 
salts in (LipMAN and GERICKE), 
A., i, 244. 
effect of manganese salts on (DEa- 
TRICK), A., i, 428. 
solubility of minerals in (GARDINER), 
A., i, 375. 
action of moulds in (WAKsMAN), A., 
i, 116 


soluble non-protein nitrogen in (SNYD- 
ER and PotreER), A., i, 376. 


INDEX OF 


Soils, effects of phosphoric acid and of 
potash on (L2MMERMANN, EINECKR, 
and FRESENIUS), A., i, 616. 
organic phosphorus in (PoTreR and 
SNYDER), A., i, 142. 
estimation of carbon in (WAYNICK), 
A., ii, 371. 
- estimation of humus in, by the chlor- 
ine index (Lavicque and Barss), 
A., i, 116. 
estimation of concentration of hydrogen 
ions in (GILLESPIE and Hursv), 
A., i, 115. ' 
estimation of the lime requirements of 
(LynDE), A., ii, 376. 
estimation of nitrates in (Noygs), A., 
ii, 199. 
estimation of nitrogen in (DAvVIsson 
and Parsons), A., ii, 242; (Snyp- 
ER), A., ii, 295; (PFEIFFER and 
SIMMERMACHER), A., ii, 296, 
estimation of phosphorus in (ScHOL- 
LENBERGER), A., ii, 168. 
estimation of the absolute salt content 
of (Bouyoucos and McCoon), A., i, 
115. 
estimation of amorphous silica in (v. 
HorvAts), A., ii, 33. 
Solandra longiflora, alkaloids in leaves 
of (PETRI), A., i, 243. 
Solanine, detection and estimation of 
(DesussiEv), A., ii, 532. 
Solids, application of the gas laws to 
(HALDANE), A., ii, 138. 
relation between the vapour pressure 
of, and that of supercooled liquids 
(Bovraric), A., ii, 390. 
compressibility of (ADAMS, WILLIAM- 
SON, and JOHNSTON), A., ii, 98. 
elasticity of, in relation to internal 
molecular forces (PAGLIANI), A., ii, 
48. 
Solubility, theory of (Coxson), A.., ii, 186. 
electromagnetic theory of (HARKINS 
and Kine), A., ii, 324. 
determination of (Warp), A., ii, 222. 
effect of internal pressure on (HILDE- 
BRAND), A., ii, 392. 
influence, cases of (BARGELLINI), A., 
i, 524. 
Solutions, properties of (REYCHLER), A., 
ii, 451. 
hydrogen- and hydroxyl-equilibrium 
in (LéFFLER and Spiro), A., i, 
561; ii, 497. 
diffusion and equilibrium of, between 
membranes of amyl alcohol and 
copper ferrocyanide (DoNNAN and 
GARNER), T., 1318. 
determination of boiling points of 
(CoTTRELL ; WASHBURN and READ), 
A., ii, 447. 
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Solutions, freezing point of (Fawsrrr), 
chemical reactions in (TRAvuTz), A., 
ii, 327. 
dilute, theory of (JAGER), A., ii, 222. 
a ag point of (CoLson), A., ii, 
274. 
non-aqueous, electrical conductivity 
of (CxzEIicHTon and Way), A., ii, 
44; (CREIGHTON), A., ii, 183; 
(BEUTNER), A., ii, 263, 498; 
(TuHrgx), A., ii, 385, 498. 

Sparteine, solubility of (VALEUR), A., i, 
454. 

m- and iso-Sparteine, and hydroxy-, 
oxides and haloids of (VALEUR and 
Luce), A., i, 414. 

Spectra, origin of (McLENNAN), A., ii, 1. 
in relation to the constitution of the 

atom (VEGARD), A., ii, 129, 207; 
(DESLANDREs), A., ii, 206, 310, 441, 
486; (Franck and Hertz), A.,, ii, 
206. 
wave-length measurement in (MgG- 
GERS), A., ii, 253. 
of different elements, fundamental 
frequencies in (McLENNAN and 
IreEron), A., ii, 1. 
absorption, and chemical constitution 
(Hantzscuh and Hern), A., ii, 
254; (Hanrzscn), A., ii, 255. 
serial constitution of (Vis), A., ii, 
254. 
of ethylene derivatives (Lry), A., 
ii, 40. 
of hemoglobin derivatives (NEWw- 
COMER), A., ii, 179. 
of aqueous solutions of colourless 
metallic complex salts (SuiBara, 
FuxaGawa, and AsapDo), A., ii, 
381. 
of cyclopropane derivatives (CARR 
and Burt), A., ii, 3. 
arc, of elements (CaTALAn), A., ii, 
486. . 
band, of hydrocarbons (HEURLINGER 
and Hutru&y), A., ii, 378. 
emission, and the structure of atoms 
(NicHotson), T., 855. 
high-frequency, effect of a magnetic 
field on (BRUNETTI), A., ii, 128. 
line, —— in (PAULSON), A., ii, 
17 . 
Réntgen ray, theory of (RgEIcHE and 
MEKAL), A., ii, 21. 
measurements of (SIEGBAHN), A.., ii, 
261, 488 ; (S1EGBAHN and LEIDE), 
A., ii, 489. 
relation between atomic weight and 
(Krrewuor), A., ii, 312. 
of elements (STENSTROM), A., ii, 
90; (pE Brociiz), A., ii, 358, 
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Spectra, series (TANK; KossEL and 
SoMMERFELD ; Ritter), A., ii, 378. 
spark, of metals, modifications in 
(DE LA Rocus), A., ii, 309. 
ultra-red absorption, refractive index 
in relation to (WimMER), A., ii, 1. 
ultraviolet absorption, of alkaloids and 
enzymes (DAMIANOVICH and 
Wituiams), A., ii, 487. 
of unsaturated compounds (LEY), 
A., ii, 178. 
extreme (McLENNAN and LANG), 
A., ii, 125. 
vacuum are, of elements (McLENNAN, 
AINSLIE, and FULLER), A., ii, 
177. 
of metals (AINSLIE and FULLER), 
A., ii, 309. 

Spectral lines, effect of the electric field 
on (StarK, HARDTKE, and LIEBERT ; 
Stark), A., ii, 37 ; (Ligeserr), A., ii, 
38. 

Spectral series, relation between atomic 
number and frequency in (ANSLOW), 
A., ii, 486. 

Spectrograph, Rintgen-ray (StEGBAHN 
and Lerpe), A., ii, 489. 
vacuum-grating (McLENNAN 

LANG), A., ii, 125. 

Spectrophotometer, new sector (LEWIs), 
T., 312. 

Spectroscopy, chemical dynamics of 
(Meuntrsr), A., ii, 132. 

Spiro-compounds. See under Com- 

unds, 

Stability and existence of substances 
(TravutTz), A., ii, 55. 

Stannous salts. See under Tin. 

Starch, formation of, in living leaves 

(Ursprune), A., i, 112. 
preparation of stable solutions of, by 
means of mercury (JUNK), A., ii, 
294. 
composition and reactions of (MeL- 
LANBY), A., i, 31T. 
autolysis of (BIEDERMANN), A., i, 107. 
action of enzymes on various kinds of 
(SHERMAN, WALKER, and CALp- 
WELL), A., i, 559. 
diastatic fermentation of (SAMEc), 
A., i, 472. 
degradation of, by formaldehyde 
(Jacosy), A., i, 311; (v. Kaur- 
MANN and LrEwire), A., i, 312. 
soluble, formation of, by moulds 
(Boas), A., i, 508. 
preparation of (LEULIER), A., i, 
120; (SMALL), A., i, 149. 
coagulation of solutions of, by 
ptyalin (SALLINGER), A., i, 575. 
estimation of, in presence of starch 
(SMALL), A., ii, 172. 


and 
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Stearic acid, sodium salt, distillation of, 
under reduced pressure (PicrET and 
Poroxk), A., i, 569. 

phenacyl ester (RaTHER and Rerp), 
; * ‘ 
propylene and trimethylene esters 
(Howe), A., i, 383. 

y-Stearic acid, hexahydroxy- (HEtpv- 
scHKA and Lirr), A., i, 372. 

Stearin, action of mannitol with (Lar- 
worTH and Pgarson), A., i, 570. 

Sterigmatocystis nigra, comparative con- 
sumption of dextrose and levulose by 
(MotiriARD), A., i, 108. 

Sterigmatocystis nigra. See 
Aspergillus niger. 

Still-head, new (Durron), A., ii, 136. 

Stopcock for dropping liquids (FisHeEr), 
A., ii, 60. 

Stopcocks, loosening of, when stuck 
(ScHWARZE; ALLISON), A., ii, 280. 
Stovaine, detection of, microchemically 

(Denicks), A., ii, 175. 

Strontium, absorption spectra and ion- 
isation potentials of (MCLENNAN and 
Youne), A., ii, 127. 

Strontium alloys with mercury, equili- 
brium of potassium amalgams, and 
potassium and strontium chlorides 
with (SmirH and Regs), A., ii, 53. 

Strontium peroxide, manufacture of 
(PrercE), A., ii, 413. 

Strychnos alkaloids (Levcus), A., i, 
35 


also 


Styryl ethyl ether, action of mercuric 
acetate with (MancnoT’ and MAnr- 
LEIN), A., i, 145. 

2-Styrylbenzoxazole (Skraup), A., i, 
599. 

2-Styryl-6:7-methylenedioxyquinoline 

(Borscowe and Quast),) A., i, 285. 

Styryl methyl ketone, synthesis of 
(LANGLOIS), A., i, 332. 

Styryl methyl ketone, 3:4-dihydroxy- 
(Parson), A., i, 490. 

Suberone, dibromo- (WALLACH and 
STAUDACHER), A., i, 277. 

Substance, C,H-N,, from oxidation of 

thiocarbamide with permanganate 
(WERNER), T., 1173. 

C,H,O,, from acetic anhydride and 
aconitic acid (TayLor), T., 889. 

C,ON,S,, from chloropicrin and the 
potassium salt of 2:5-dithiol-1:3:4- 
thiodiazole (RAy, Guna, and Das), 
T., 1312. 

C,H,,0;N,, from ethyloxamide and 
oxalyl chloride (Dunsky and BLUMN- 
ER), A., i, 288. 

CioHy,0;Nq, from nitration of p- 
cymene (AscHAN, TerAsvvuonrl, and 
EKwWALL), A., i, 315. 
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Substance, C,,H,O.N.S,, from chloro- 
acetic acid and the potassium salt 
of 2-thiol-5-thio-4-pheny]!-4:5-di- 
hydro-1:3:4-thiodiazole (RAy,GuHA, 
and Das), T., 1812. 

C,o>H,N,BrS;, from ethylene bromide 
and the potassium salt of 2-thiol- 
§-thio-4-phenyl-4:5-dihydro-1:3:4- 
thiodiazole (RAy, GuHA, and Das), 
T., 1312. 

C,,H,;0,;N, from 5-hydroxy-4-acetyl- 
1:3-diphenylpyrrole, § magnesium 
methyl iodide and acetyl chloride 
(AtmstrOm), A., i, 94. 

C,gH,0;9N;, from nitration of cymene 
(ASCHAN, TERASVUORI, and EKk- 
WALL), A., i, 315. 

CigH0,, from oxidation of digit- 
oxigenin (KILIAn1), A., i, 91. 

C.3H,,03, from oxidation of 2:5-di- 
pheny]-4-a-hydroxybenzylfuran 
(KouHLER and Jongs), A., i, 534. 

C.,H.,0;, and its anhydride, from 
phenylacetaldehyde and _ ethyl 
benzylideneacetoacetate (MEERWEIN 
and Dott), A., i, 25. 

C.3H,gN48,, from benzylidene chloride 
and the potassium salt of 2-thiol- 
5-thio-4-pheny]-4:5-dihydro-1:3:4- 
thiodiazole (RAy, GuHA, and Das), 
T., 1311. 

C.,;H,,N,S,, from bromoform or iodo- 
form and the potassium salt of 2- 
thiol-5-thio-4-phenyl-4:5-dihydro- 
1:3:4-thiodiazole (RAY, GuHA, and 
Das), T., 1309. 

C.;H,02N3, from 2-methylanilino-p- 
benzoquinone and benzidine (H. and 
W. Supa), A., i, 81. 

C.;H,,0,N-,S,, from chloropicrin and 
the potassium salt of 2-thiol-5-thio- 
4-pheny]-4:5-dihydro-1:3:4-thiodi- 
azole (RAy, Gua, and Das), T., 
1311. 

Cy9H,,0,N,S,, from tribromoresorcinol 
and the potassium salt of 2-thiol- 
5-thio-4-pheny]-4:5-dihydro-1:3:4- 
thiodiazole (RAy, Guna, and Das), 
T., 1811. 

C3,H,,0,N3, from 2-methylanilino-p- 
benzoquinone and p-phenylenedi- 
amine (H. and W. Sumpa), A., i, 81. 

Cs,H,,0,N,, from 2-methylanilino-p- 

enzoquinone and p-phenylenedi- 
amine (H. and W. SumpA), A., i, 81. 

C33HN, from chlorotriphenylmethane 
and p-ditolylamine (WIELAND, 
Dotcow, and ALBERT), A., i, 324. 

C3,H3,0,N,, from 2-methyl-p-toluid- 
ino-p-benzoquinone and _ p-phenyl- 
enediamine (H. and W. Sv1pa), 
A., i, 81. 


| 


ii. 697 


Substance, C,,H;,N,Cl, from p-tetra- 
methyldiaminodiphenylmethane 
and chlorotriphenylmethane (W1E- 
LAND, DoLcow, and ALBERT), A., 


i, 324, 

C,¢H yO ,N,Cl,, from 2-methylanilino- 
p-benzoquinone, benzidine and 
chloranil (H. and W. Supa), A., i, 
81. 

Substitution, influence of, in chemical 
reactions (FRANZEN, ONSAGER, and 
FAERDEN), A., i, 46; (FRANZEN), 
A,, ii, 4. 

in organic compounds (PRINs), A., i, 
71 


asymmetric, in the benzene ring 
(GoucH and THorPE), T., 1155. 

Succinic acid, formation of, by enzyme 
action (NEvbERG and RINGER), 
A., i, 56 

equilibrium in the system: ethyl 
ether, water and (ForsBEs and 
CoouipGe), A., ii, 141. 

action of muscle pulp on, in presence 
of oxygen (EInBECK), A., i, 467. 

esters, condensation of esters of 
malonic acid with (G. E. K. and 
H. E. H. Brancn), A., i, 6. 

phenacyl ester (RATHER and Rep), 

7 | 
Sucrase, action of (CoLIN and CHAUDUN), 

A., ii, 327. 

Sucrose (saccharose; cane-sugar), pre- 
paration of, from plants (WINTER- 
STEIN), A., i, 373. 

inversion of, by acids (ConIn and 
Lepert), A., i, 196. 

inversion of, by colloidal silicic acid 
(ALBERT and ALEXANDRE MAry), 
A., ii, 14. 

inversion of, by mechanical ionisation 
of water (ABELOUS and ALOoy), A., 
i, 310. 

osmotic pressure of (EARL OF BERKE- 
LEY, Hartiry, and BurToN), 
A., ii, 271. 

octanitrate (HorFMAN and Hawsk), 
A., i, 148. 

Sugar in blood (Krox), A., i, 137; 

(Bgst), A., i, 232. 
of blood plasma (Brerry), A., i, 421. 
fermentation of, with formation of 
fumarie acid (WEHMER), A., i, 58, 
868 ; (EHRLICH), A., i, 239 
estimation of, in blood (BENEDICT), 
A., ii, 302; (Mactan), A., ii, 
434; (DE WrEssSELOW; MoRGULIS 
and JAHR), A., ii, 435. 
micro-estimation of, in blood (Kowar- 
sky), A., ii, 354. 
estimation of, in urine 
A., ii, 122. 


(C1TRON), 
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Sugars, formation of, from fats (DuBors), 
A,, i, 362. 
photosynthesis of (Kicrx), A., i, 471. 
conversion of, into their enolic and 
ethylene oxide forms (ARMSTRONG 
and Hitpitcn), T., 1410. 
biochemical action of microbes on 
(Besson, Ranqusg, and SENEz), 
A., i, 424. 
fermentation of, by enzymes (v. 
EvuLer and SvANBERG), A., i, 471. 
behaviour of the kidneys towards 
(HAMBURGER and BrRINKMAN), A., 
i, 187. 
detection of, 
A., ii, 301. 
estimation of (Haskins), A., ii, 171; 
(ScHOWALTER), A., ii, 172 
estimation of, by the copper phosphate 
method (Fon and Peck), A., ii, 
354. 
estimation of, volumetrically (Rurp 
and LEHMANN), A., ii, 434. 
estimation of, in presence of acetone 
(ENGFELDT), A., ii, 484. 
estimation of, in milk and urine 
(SsotteMa ; Hiupt), A., ii, 84. 
reducing, estimation of (ScALEs), 
A., ii, 435. 
estimation of, volumetrically 
(CLARK), A., ii, 83; (BrEr- 
TINGER), A., ii, 302. 
——o aconitic acid in juice of 
(Taytor), T., 886. 
Sulphanilic acid. See Aniline-p-sulph- 
onic acid. 
Sulphazon-6-sulphonacetic acid (F1NnzI 
and Borrio.ikErt), A., i, 76. 
Sulphides. See Metallic sulphides. 
ulphite liquors (MELANDER), A., i, 
473. 
4-Sulphoaminobenzene-2-carboxylic 
acid. See m-Sulphobenzoic acid, 6- 
amino-. 
5-p-Sulphoanilino-6-hydroxy-p-benzo- 
quinone, -chloro-, barium salt (H. 
and W. Surpa), A., i, 80 
5-p-Sulphoanilino-2-methylanilino-p- 
benzoquinone (H. and W. Surpa), 
A., i, 81. 
p-Sulphobenzeneazoethoxyphenols 
(HEIDELBERGER and Jacoss), A., i, 
589. 
2-p-Sulphobenzeneazoglyoxaline-4:5-di- 
carboxylic acid, and its disodium 
salt (FARGHER and Pymay), T., 258. 
p-Sulphobenzeneazoguaiacol (J Acons, 
HEIDELBERGER, and Ro.F), A., i, 
265. 
p-Sulphobenzeneazo--methoxyphenol 
(HEIDELBERGER and Jacoss), A., i, 
590. 


in urine (LIxzBERs), 
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p-Sulphobenzeneazosulphazon-6-sulph- 
onacetic acid (Finzi and Borri- 
GLIERI), A., i, 76. 

m-Sulphobenzoic acid, 6-amino-, pre- 
= of (FARBENFABRIKEN VORM. 

‘, Bayer & Co.), A., i, 15. iy 

Sulphonal, solubility of (FAuck), A., ii, 

527. 
detection of (SANCHEZ; 
Hout), A., ii, 440. 
4-Sulphonaphthaleneazosulphazonacetic 
acid (Finzi and BoTric.ieri), A., i, 
76. 

Sulphones from alkali iodides and sulphur 
dioxide (pE Forcranp and TaBovury), 
A., ii, 341, 366. 

Sulphonic acids, aromatic, fusion of 
sodium hydroxide with (BoswELL and 
Dickson), A., i, 72. 

Sulphonic acids, amino-, preparation of, 
by means of fluorosulphonic acid 
(TrauBE and Breuer), A., i, 434. 

Sulphonium bases, preparation of 
xauthates of (FERRER), A., i, 258. 

Sulphonyl chlorides, aromatic, analysis 
of (NEITZEL), A., ii, 482. 

Sulphur, photophoresis of particles of 

(PARANKIEWICZ), A., ii, 128. 
unusual crystal of (v. BrcHowsxky), 
A., ii, 189. 
liquid, molecular complexity of (Kri- 
LAS), A., ii, 23 
vapour, constitution of (DosBir and 
‘ox), A., ii, 334. 
equilibrium in the system: carbon 
monoxide, carbon dioxide, sulphur 
dioxide and (Frrcuson), A., ii, 
15. 
boiling point of (MUELLER and 
Burckss), A., ii, 446. 
behaviour of, on heating with carbon 
(Wi1Baur?), A., ii, 190. 
Sulphur, polythionic chlorides of (BruNI 
and AMADor}), A., ii, 281. 
Sulphuryl chloride, preparation of 
(Boakr, Roperts & Co., and 
Durrans), A., ii, 228. 
synthesis of, in presence of organic 
—— (CusMANO), A., ii, 
1 


ScCHAMEL- 


photochemical changes in the 
formation and decomposition of 
(Le BLanc, ANDRICH, and 
KANGRO), A., ii, 442. 
fluoride, preparation of (TRAUBE, 
HoERENZ, and WUNDERLICH), 
A., ii, 364, 
Sulphur dioxide, thermal dissociation of 
(FERGuson), A., ii, 99. 
equilibrium in the system : carbon 
monoxide, carbon dioxide, sulphur 
and (FERGuson), A., ii, 15, 


Sulphur dioxide, action of alkali iodides 
with (DE Forcranp and Ta- 
BOURY), A., ii, 341, 366. 

reduction of, by hydrogen sulphide 
in aqueous solution (HINZE), 
A,, ii, 334. 

Sulphurous acid, optical investiga- 
tions on the constitution of, and 
its salts (SCHAEFER and KOHLER), 
A., ii, 38. 

estimation of, and its salts, iodo- 
metrically (Kotruorr), A., ii, 
473. 
estimation of, volumetrically 
(Crate), A., ii, 241. 
Sulphites, estimation of (HALLER), 
A., ii, 198. 

Sulphuric acid, contra-electromotive 

force of (Noyks), A., ii, 263. 

equilibrium in the system : sodium 
sulphate, water and (FoorE; 
Saxton), A., ii, 24. 

equilibrium in the system: sodium 
poe copper sulphate, water 
and (Foors), A., ii, 361. 

vapour pressures of mixtures of 
ether and (Porter), A., ii, 
448. 

densities of mixtures of nitric acid 
and (Pascal and GARNIER), A., 
ii, 229. 

action of, on methyl alcohol (Guyor 
and Simon), A., i, 565, 566. 

oxidation of organic compounds by 
(MILBAUVER and NiMEc), A., ii, 
362. 

detection of, in presence of selenic 
acid (DENNis and Ko.Luer), A., 
ii, 337. 

estimation of, and its salts (MEIL- 
LERE), A., ii, 295. 

estimation of, in acid solutions of 
aluminium sulphate (BELLUCCI 
and LuccuEs!), A., ii, 474. 

Sulphates, estimation of, gravimetric- 
ally (KotTHOF# and VoGELEN- 
ZANG), A., ii, 521, 522. 

estimation of, volumetrically (How- 
DEN), A., ii, 76; (Rivetr), A., 
ii, 295. 

estimation of, in presence of iron 
(KoEtscu), A., ii, 198. 

Thiosulphates, action of iodine with 
(KouruoFr), A., ii, 365. 

microchemical detection of (BoL- 
LAND), A., ii, 524. 

Sulphur organic compounds, electrolytic 
oxidation of (MarsuI and AsHIDA), 
A., i, 438. 

Sulphur detection and estimation :— 
detection of oxygen compounds of 

(SanprEr), A., ii, 241. 
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Sulphur detection and estimation :— 
estimation of, in foods, by the sodium 
peroxide method (KRIEBLE and 
Maneum), A., ii, 4738. 
estimation of, in foods and feces 
(HALVERSON), A., ii, 520. 
estimation of, in pyrites (BARTSCH), 
A., ii, 168. 
Sulphuryl chloride and fluoride, See 
under Sulphur. 
d-Sumaresinolic acid (ZINKE and LIEB), 
A., i, 129. 


Superpalite. See Formic acid, chloro-, 
trichloromethy] ester. 

Superphosphates. See under Phos- 
phorus. 


Surface tension (LUNN), A., ii, 220. 

determination of (HARKINS 
Brown), A., ii, 221. 

relation of critical temperature to 
(PRUD’HOMME), A., ii, 183, 446. 

and molecular attraction (ANTONOFF), 
A., ii, 392. 

and mechanical philosophy(EDWARDs), 
A., ii, 278. 

Surinamine, constitution of (WINTER- 
STEIN), A., i, 415 

Swine, effect of organic and mineral 
acids on (LAMB and Evyarp), A., i, 
185. 

Symphytum officinale, allantoin in the 
rhizome of (VoGt), A., i, 60. 

Syphilis, sero-diagnosis of (DouRiIs and 
Bricq), A., ii, 176. 

Syringic acid, preparation of, and its 
derivatives (BogErT and EHRLICH), 
A., i, 483. 

Systems, binary. See Binary systems. 
disperse, strength of the ‘I'yndall 

beam in (TotMAN and VLIET; 
ToLMAN, REYERSON, VLIET, 
GERKE, and Brooks; ToLMAN, 
Vuier, Prerce, and DovGHERrty), 
A., ii, 180. 

osmotic pressure of (OSTWALD and 
MUNDLER), A., ii, 185. 


and 


T. 


Talc, microchemical analysis of sericite 
and (HackKL), A., ii, 298. 

Tannic acid, calcium salt, preparation 
of (Knouu & Co.), A., i, 20. 

Tannin from hemlock, preparation and 
derivatives of (MANNING and NIE- 
RENSTEIN), T., 665. 

from knopper galls (NIERENSTEIN), 
T., 1174. 
Tannins (FREUDENBERG), A., i, 215, 
412; (BérsexEeN and Degrns) A., 
i, 412. 
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Tannins, syntheses of (Fiscuer and 
BERGMANN), A., i, 87, 278; (FISCHER), 
A., i, 278. 

Tanning liquors, growth of a new yeast 
in (Asar), A., i, 57. 

Tartaric acid, reactions of potassium 

sulphate with (BORNTRAEGER), A., 
i, 522. 
manganous salt, preparation of (Dos- 
BIN), A., i, 385 
tellurium hydrogen salt (HAGEMAN), 
A., i, 196. 
esters, rotation dispersion of (FRANK- 
LAND and GARNER), T., 636. 
temperature-rotation curve for (Pat- 
TERSON and Movnpci11), A., ii, 
377. 
phenacyl ester (RATHER and Rerp), 
A., i, 15 
detection of (CuRTMAN and Harris), 
A., ii, 173. 

Tartronic acid, preparation and melting 
point of (BEHREND and Priisse), A., 
1, 65. 

Taste, relation between, and chemical 
constitution of organic compounds 
(OertTLy and Myers), A., i, 422. 

Taurodeoxycholic acid (WIELAND and 
Srenper), A., i, 576. 

Tautomeric compounds, elimination of 
the carbethoxyl group from (INcoLD 
and THorPeE), T., 143. 

Teak. See Tectona grandis. 

Tectona grandis (teak), mineral deposits 
in the stems of (WICHMANN), A., i, 
564. 

— sulphide (HaGEMAN), A., ii, 

Tellurium detection :— 
flame reactions of (PApisH), A., ii, 

105 ; (WeEIsER and GARRISON), A., 
ii, 509. 
detection of, in presence of selenium 
(Dennis and Ko.tiEr), A., ii, 337. 
Temperature, maximum limit of (Jan- 
KOWSKY), A., ii, 493. 
relation of density to (HERz), A., ii, 
268, 391. 
absolute, relation between absolute 
ressure and, for moist vapours 
VenaTor), A., ii, 11. 
high, vapour pressure measurements 
at (Rurr and BEerGDAHL), A., ii, 
265. 
low, measurement of (CaTu), A., ii, 
218. 
Terpenes, chemistry of (AscHAy), A., i, 
336. 
and ethereal oils (WaLLacn), A., i, 
theory of polymerisation of (Prins), 
 * 
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—— derivatives, rotatory dispersion 
of (Lowry and Apram), T., 300. 
Terpinolenylacetoacetic acid. See Cit- 
rylideneacetoacetic acid. 
Terpinolenylacetone. See a-isolonone. 
Tethelin, influence of, on growth of 
mice (RoBERTSON and Ray), 
234. 
8-Tetra-acetyl-d-glucosidomandelic 
acid, tetra-acety]l-d-glucose ester (Kar- 
RER, NAGELI, and WEIDMANN), A,, i, 
594. 
Tetra-antipyrinomethylethylenedi- 
amine (MANNICH and KATHER), A., i, 
358. 
Tetrahydroanhydro/sccryptopine, 
its salts (Perkin), T., 751. 


A., i, 


and 


Tetrahydroanhydromethyleryptopine, 
and its platinichloride (PERKIN), T., 
744. 

1:2:1':2’-Tetrahydro-4-arsenobenzodi- 
oxazolone (FARGHER), T., 991. 

Tetrahydrocryptopidene (PERKIN), T 
744 


5:6:7:8-Tetrahydro-4:9-dimethyl-y-1:8- 
isonaphthoxazone, and nitroso- (DEY 
and Goswam1), T., 540. 

Tetrahydrodipiperonal ketone, and its 
derivatives (VAVON and FAILLEBIN), 
A., i, 447. 

Tetrahydroiononic acid (Ruzicka), A., 
i, 541. 

Tetrahydroirone, and its semicarbazone 
(Ruzicxa), A., i, 541. 

Tetrahydroironic acid (Ruzicka), A., i, 
541. 

a 71 a oan 
(PERKIN), T., 788. 

5:6:7:8-Tetrahydro-9-methyl-y-1:8-iso- 
naphthoxagone, and nitroso- (DEY 
and Goswam!), T., 539. 

Tetrahydronaphthalene, fate of, in the 
animal body (Pout and Rawicz), A 
i, 236. 

Tetrahydronaphthalene series (GREEN 
and Rowe), A., i, 

ac-a-Tetrahydronaphthaleneglycuronic 
acid (PoHL and Rawicz), A., i, 237. 

5:6:7:8-Tetrahydro-y-1:8-isonaphthoxaz- 
one, and its derivatives (DEy and 
Goswamt!), T., 538. 

Tetrahydroricinine, and its salts (W1N- 
TERSTEIN, KELLER, and WEINHAGEN), 
A., i, 501. 

Tetraketo-1-ethylpiperazine 
and BiumeEr), A., i, 288. 

Tetralin. See Tetrahydronaphthalene. 

2:3:4:6-Tetramethoxyphenyl |e wt 
methyl ketone (BARGELLINI), A., i, 
546. 

Tetramethylammonium 
LANDER), A,, i, 65. 


(Dusky 


azide (FRIED- 
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2:7:2’:7’-Tetramethyl]-5:5’-arseno- 
1:3:1’:3’-benzodiazole, and its dihydro- 
chloride (BAXTER and FarcGHER), T., 
1379. 
Tetramethyl-Aa-hexenoic acid (WILL- 
sTATTER and Harr), A., i, 432. 
Tetramethyl-A!-cyclohexenones,and their 
semicarbazones (RuzicKA), A., i, 210. 
a8y5-Tetramethylhexoic acid, and its 
silver salt and lactone (WILLSTATTER 
and Hatt), A., i, 432. 
1;2:2:8-Tetramethyl-1l-a-hydroxyethyl- 
cyclopentane(MEFRWEIN and FLEISCH- 
HAUER), A., i, 163. 
1:2:2:3-Tetramethylcyc/opentyl ethyl 
ketone, andits p-nitrophenylhydrazone 
(Rupe and Kioprensure), A., i, 540. 
1:2:2:3-Tetramethy]l-1-cyclopentyl 
methyl ketone, and its semicarb- 
azone (MEERWEIN and FLEISCH- 
HAUER), A., i, 163. 
See also 1-Acetyl-1:2:2:3-tetramethyl- 
cyclopentane. 
2:2:6:6-Tetramethylpiperidine, 4-amino-, 
and its derivatives (HARRIES and 
ScHELLHORN), A., i, 131. 
1:2:2:6-Tetramethyl-4-piperidone, and 
its derivatives (HARRIES and THOERL), 
A., i, 133. 
Tetramethylpiperidyldithiocarbamic 
acid, and its derivatives (HARRIES 
and ScHELLHORN), A., i, 132. 
Tetraphenyldiarsine, 3:3':3':3’’’-tetra- 
amino-4:4':4”:4’’’-tetrahydroxy-, 
tetrahydrochloride(FARGHER), T., 987. 
Tetraphenyl-V-p-dimethylaminopheny]l- 
nitrene (STAUDINGER, MIEscuer, and 
ScHLENKER), A., i, 586. 
aa88-Tetraphenylethyl alcohol 
KHOFF), A., i, 272. 
Tetraphenyl-\-phenylnitrene, and its 
derivatives (STAUDINGER and MIEscuH- 
ER), A., i, 585. 
aa8y-Tetraphenylpropane-af-diol (ORE- 
KHOFF and Zive), A., i, 272. 
aa8y-Tetraphenylpropan-§-ol 
KHOFF), A., i, 273. 
a > Ceneeenetanenra, 
+» i, 96. 
Tetraphenyl-V-p-tolylnitrene (STAUDIN- 
GER, MIESCHER, and SCHLENKER), 
A., i, 586. 
Tetronal, detection of (SANCHEZ; 
ScHAMELHOUT), A., ii, 440. 
Thallium, extraction of, from pyrites 
flue dust (Sisson and EpMonpson), 
A., ii, 193. 
hammer-hardening of (NICOLARDOT), 
A., ii, 193. 
vapour, ionisation and resonance 
potentials for (Foorrand MouLer), 
A., ii, 42. 


(Or#- 


(Ork- 


| Thaumasite (WHERRY), A., 
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Thallium alloys with tin (Fucus), A., ii, 
414. 


Thallium selenides (Rouua), A., ii, 466, 

Thallous oxide (KOLLIKER), A., ii, 
288. 

ii, 162; 
(GRAHAM), A., ii, 369. 

Theobromine, distinction between 

caffeine and (Srrovup), A., ii, 530. 
detection of, microchemically (Tun- 
MANN), A., ii, 306. 

Thermal conductivity of organic com- 
pounds (Herz), A., ii, 214. 

Thermite (LANGHANS), A., ii, 327. 

Thermochemical studies (LAGERLGF), 
A., ii, 95. 

Thermochemistry of the linkings be- 
tween atoms in crystals (Papoa), 
A., ii, 96. 

—— large scale (SHAW), A., ii, 
47. 

2:2’-Thienylquinoline-4-carboxylic acid, 
and its ethyl ester (HARTMANN and 
Wyesert), A., i, 172. 

Thioamides, electrolytic oxidation of 

(Matsui and AsHipA), A., i, 438. 
action of, with cupric and mercuric 
chlorides (RAy), T., 876. 

Thiocarbamide, interaction of, with di- 
azomethane and diazoethane, and its 
oxidation with potassium permangan- 
ate (WERNER), T., 1168. 

Thiocarbamylglycollic anhydride. See 
4-Keto-2-thionoxazolidine. 

Thiocyanic acid, formation of, in animals 

(Dezant), A., i, 1388, 423, 506. 

production of, from hydrocyanic acid 
in putrefaction (CHELLE), A., ii, 
530. ° 

ferric salt, action of, on human 
serum (VERNEs and Dovris), A., i, 
104. 

detection and estimation of (CHELLE), 
A., ii, 530. 

1:3:4-Thiodiazole, 2:5-dithiol-, potass- 
ium salt, reactions of, with organic 
haloids (RAy, GuHa, and Das), T., 
1308. 

Thiophen, estimation of (SPIELMANN and 
Scuorz), A., ii, 433. 

Thiosulphates. See under Sulphur. 

Thorium, end products of the disintegra- 

tion of (MYER), A., ii, 384. 
biological action of (JASTROWITZ), 
A., i, 423. 

Thorium organic compounds (JANTSCH 
and Urpacn), A., i, 566. 

Thorium, estimation of, by the emana- 
tion method (CARTLEDGE), A., ii, 
120. 

Thorium-D, y-ray activity of (McCoy 
and CARTLEDGE), A., ii, 89. 
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Thorium-lead (Fasans, RIcHTER, and 
RAUCHENBERGER), A., ii, 7 
Thymol, influence of chloroform solution 
of, on the chlorine content of urine 
(HALVERSON and Scuutz), A., i, 
235. 
estimation of (Motes and Mar- 
QuiINa), A., i, 270. : 
Thyroid, fixation of iodine in the 
(HERzFELD and KLINGER), A, i, 
608. 
isolation of the iodine compound in 
(KENDALL), A., i, 496. 
Tin, spectrum of (ZumsTEIN), A., ii, 
309 


hammer-hardening of (NIcoLarpor7), 
A., ii, 193. 

grey, crystalline structure of (Bis. 
and KoOLKMEIJER), A., ii, 67, 

grey and white, crystalline structure 
of (Bist and KoLKMEIJER), A., ii, 
108, 161. 

Tin alloys, analysis of (Crate), A., ii, 
430. 

with bismuth, molecular heat of, 
(Levi), A., ii, 389. 

with lead and sodium (GorsEt), A., ii, 
342. 

with thallium 
414, 

Stannic chloride, action of methyl 
sulphate with (BouLIN and Srmoy), 
A,, i, 516. 

Stannous chloride, reaction between 
arsenious chloride and (DURRANT), 
T., 134, 

Tin organic compounds, stanni- and 
stanno-chlorides (Drucer), A., i, 
485. 

alkyl fluorides (KRAvsE), A., i, 9. 

tetraisoamyl (KRAUSE), A., i, 10. 

Tin estimation and separation :— 

estimation of (LE Naovr), A., ii, 
526. 

separation of, from antimony and 
arsenic (HARTMANN), A., ii, 480. 

Tissues, conductivity of, in relation to 
their permeability (OsrzRuovr), 
A., i, 111. 

animal. See Animal tissues. 

living, electrical conductivity of 
(OsrERnovT), A., i, 112. 

analysis of (MacArrnur), A., ii, 
483. 

estimation of ammonia 
ANDERSEN), A., i, 561. 

estimation of lead in (Denis and 
Minor), A., ii, 372. 

Titanium, estimation of, in iron ores 
(WADDELL), A.. ii, 481. 

0-Tolidine as a reagent for gold (PoL- 
LARD), A., ii, 201. 


(Fucus), A., ii, 


in (GAp- 
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Toluene compounds, Me = 1. 

Toluene, vapour pressure of mixtures of 

benzene and (Scuuwze), A., ii, 390, 
determination of purity of (ORTON and 
JONEs), T., 1055. 
commercial, estimation of the purity 
of (LUMSDEN), T., 1366. 

Toluene, chlorohydroxy-derivatives and 
their derivatives (ZINCKE and 
ScutRMANN), A,, i, 157. 

and their amino- and nitro-deriva- 
tives (ZINCKE and PrEIss), A., i, 
155. 

dinitro-derivatives, reduction of (MEt- 
SENHEIMER and HeEssez), A., i, 
389. 

trinitro-, detection of, in 
(TuTtn), A., ii, 82. 

a-, B-, and y-trinitro-, and their de- 
rivatives (RYAN and O’Rriorpay), 
A., i, 477. 

nitronitroso-derivatives (MEISEN- 
HEIMER and Hess), A., i, 390. 

o- and p-Tolueneazoacetoacetamide, and 
nitro- (BiiLow and ENGLER), A,, i, 
48, 

o- and p-Tolueneazoacetoacetic acid, and 
nitro-, and their ethyl esters (BiiLow 
and ENGLER), A., i, 47. 

o- and p-Tolueneazo-3-methylpyrazol- 
ones, 4-nitro- (BULOw and ENGLER), 
A,, i, 47. 

Tolueneazo-8-naphthylamines, bromo- 
and nitro-, and their derivatives 
(Norman), T., 676. 

p-Toluenesulphonic acid, 
hydroxyphenyl ester 
Baupisvun), A,, i, 14. 

Toluene-p-sulphon-8-naphthylmethyl- 
amide, preparation of (MorGAN and 
Evans), T., 1144. 

Tolueno-p-sulphon-2:4-dinitro-a-naph- 
thylamide (Morcan and Evens), T., 
1130. 

Toluenesulphonyl-y-aminobutyric acid 
(Tuomas and Gogrne), A., i, 197. 

Toluenesulphonyl-e-amino-7-hexoic acid 
(Tuomas and GoERNB), A., i, 197. 

Toluenesulphonylglutamic acid (BrEr- 
GELL), A., i, 262 

2-p-Toluenesulphonylmethylamino-4- 
aminophenol (KLAus and Baupisc#), 
A., i, 14. 

Toluenesulphonyl-y-methylaminobutyr- 
ic acid (Tuomas and GoERNE), A., 1, 
197. 

Toluenesulphonyl-e-methylamino-7- 
hexoic acid (Tuomas and GoERNE), 
A., i, 197. 

Toluic acids, amino-, nitro-, and their 
derivatives (GABRIEL and THIEME), 
A., i, 398. 


urine 


2-amino-5- 
(Kiaus and 
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Toluene compounds, Me = 1. 

Toluic acids, o-, m-, and p-hydroxy-, 
phenacyl esters (RaTHER and Rep), 
A., i, 158. 

p- Toluidine, ee gr of mercuric salts 
and (VEccHioTTI!), A., i, 103. 

p-Toluidino - -benzoquinones, 
(SurpA), A., i, 82. 

2-0-, m-, and. p-Toluidino-p-benzoquin- 
ones (H. and W. Sumpa), A., i, 80. 
Toluoylmalonic acid, nitro-, ethyl ester, 
and its potassium derivative (GABRIEL 
and Tu1rMe), A., i, 399. 

o-Toluquinone, chloro-derivatives, and 
their nitrates (ZINCKE and PREIss), 
A., i, 155. 

p-Toluquinone, chloroamino- and chloro- 
ee nea (ZINCKE and 
ScnuURMANN), A., i, 157. 


dimeric 


p-Tolyl mercaptan, compound of mer- | 
curic nitrite and (RAy and Guna), T., | 


1152. 


m-Tolylacetic acid, w-hydroxy- (GouGH | 


and THorpPe), T., 1162. 
m-Tolylacetonitrile, w-bromo-, and w- 
hydroxy- (GoucH and Tuorpr), T., 
1161. 
o- and p-Tolylarsinic acid, amino- and 
nitro-derivatives (JAcoBs, HEIDEL- 
BERGER, and Ko.F), A., i, 50. 


m-Tolylarsinic acid, amino-, hydroxy-, 


and nitro-, and their derivatives 
(FaRGHER), T., 989. 
5:6-diamino- (BAXTER and FARGHER), 
1., 1377. 
N-Tolyl-S-benzhydrylthiocarbamate-a- 
carboxylic acids, and their derivatives 
(Becker and Bistrzycx1), A., i, 207. 
ee (Skraup), A., i 
99. 


a-p-Tolylisobutyramide (v. AUWERS and 
Scnirre), A., i, 217. 

0-Tolylearbethoxybiuret (Datns, GREID- 
ER, and KipwE.t), A., i, 401. 

o-Tolylisocyanurie acid, and its silver 
salt (DAINs, GREIDER, and K1pWELL), 
A., i, 401, 

p-Tolyldi-a-naphthafluorenol (SCHLENK 
and Mzyrr), A., i, 201. 

oo ee ee (SCHLENK 
and Mryrr), A., - 

Tolylene-4-N-n- fF cae and their 
derivatives (KEILLY and Hickin- 
BoTrom), T., 176. 

m- and p-Tolylglyoxaldi-p-nitrophenyl- 
hydrazones, a. (v. AUWERS 
and AUFFENBERG), A., i, 218. 

m- ‘Tolylhydroxyurethane (BAMBERGER 
and TscHirRNER), A., i, 397. 

0-, m-, and p- Tolyliminocamphor, and 
thgir optical activity (SINcH and 
MazuMpDER), T., 568. 
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Tolwene compounds Me = 1. 
p-Tolyloxyacetic acid, amide and ethyl 
ester (GLUUD and Breuer), A., i, 402. 
m-Tolylpropionic cid, §8-w-cyano- 
(GoueH and THorps), T., 1164. 
m-Tolyl Propy! a 2:4:6-trihydroxy- 
(KaRRER), A., i, 593. 

N-Tolylthiocarbamic acid, O-benzhydryl 
ester (BETTSCHART and BISTRZYCKI), 
A., i, 208. 

N-p-Tolylthiomorpholine (ROBINSON, 
Kay, and BritisH Dyrs, Lrp.), A 
i, 601. 

Tolyltrimethylammonium salts, nitro- 
derivatives of (VORLANDER and 
SreBERT), A., i, 322. 

oxidation of, to o-benzobetaine (Vor- 
LANDER and JANECKE), A., i, 
262. 
iodide, electrical conductivity of 
(CREIGHTON and Way), A., ii, 44. 

Tourmaline from Uti, Sweden (SJi- 
GREN), A., ii, 164. 

Toxins, theories of the action of 
(TRAUBE), A., ii, 220. 

Trees, action of coal-gas on (WEHMER), 
A., i, 304. 

Triacetin, estimation of, in presence of 
eugenol and benzyl alcohol (PrEr- 
PEROT), A., ii, 250. 

p-Triacetoxybenzoyloxybenzoic acid 
(Fischer and Kapisapf), A., i, 
206. 

1-Triacetoxybenzoy1-2:3:5:6-tetra- 
Sst (FiscHER and Bere- 
MANN), A., i, 89. 

Triacetylgalloyltetra-acetyl-a- ow 
(FiscHer aud BERGMANN), A., i, 
279. 

Tribenzyltrimethylenetriamine, o- and 
p-nitro- (MAYER and ENGLIs#), A., i, 
158. 

Tributylearbamide (WERNER), T., 1013. 

Trichromato-octamminedicobalt 
(Briees), T., 73. 

Tridymite, relation between cristobalite 
and (FENNER), A., ii, 420. 

Triethylenediaminechromic-salts, optic- 
, — (JAEGER and THOMAS), 


p-Triethylalyiphenyisilane, trichloro- 
(Grurrner and CAvER), A., i, 51. 

2:5:6-Triketo-1-methylcyc/ohexanes, 
i (ZiIncKE and Scuir- 
MANN), A 156. 

2:4:6- -Trimetioxy- ?  rrreeeee (Vv. 
MErRKAT2), A., i, 356. 

5:7: 2’-Trimethoxyflavonol (BARGELLINI 
and PERATONER), A., i, 547. 

5:7:2’-Trimethoxyflavanone, and 2-oxim- 
ino- (BARGELLINI and PERATONER), 
A., i, 547. 


ii. 704 


a- and §-3:4:5-Trimethoxyphenylethy]l- 
amines, and their derivatives (SPATH), 
A., i, 548. 

3:4:5-Trimethoxyphenyl methyl ketone, 
oxime of (SpATH), A., i, 549. 

3:4:6-Trimethoxyphenyl methyl ketone, 
2-hydroxy-, acetyl and benzoyl deriva- 
tives (BARGELLINI), A., i, 546. 

4:6:2’-Trimethoxyphenyl styryl ketone, 


2-hydroxy- (BARGELLINI and Pera- 
TONER), A., i, 547. 

3 ee w-nitro- 
(Spat), A., i, 548. 


Trimethylammonium nitroprusside( Bun- 
ROWS and TuRNER), T., 1435. 

Trimethylearbinol, binary equilibria of, 
with phenois and amines (KREMANN 
and WLK), A., ii, 457. 


1:1:4-Trimethyleoumaranone, p-nitro- 
phenylhydrazone (v. AUWERS and 
AUFFENBERG), A., i, 218. 


1:1’:6’-Trimethylisocyanine iodide. See 
Pinaverdol. 
Trimethylenediglycine, 8-hydroxy-, and 
its derivatives (KRAUSE), A., i, 67. 
Trimethylene glycol, amino-, bromo- 
nitro-, and nitro-, and their deriva- 
tives (ScHmiptT and WILKENDORF), 
A., i, 250. 

Trimethylenesaccharic acid, hydrolysis 
of (PADERI), A., i, 468 

2:4:5-Trimethylglyoxaline, preparation 
of, and its picrate (FARGHER and 
PYMAN), T., 233. 

1:2: 2-Trimethyleyeichexan-$-01 (Ru- 
zicKA), A., i, 210. 

Trimethyl-A?-cyclohexenones, and their 


semicarbazones (Ruzicka), A., i, 
210. 
Trimethylmethane, _nitro¢rihydroxy-, 


preparation of, and its tribenzoate 
(Scumipt and WILKENDORF), A., i, 
249. 
2:4:6-Trimethylphenylhydrazine hydro- 
chloride -. RANZEN, ONSAGER, and 
FAERDEN), A., i, 47. 
2:2:6-Trimethylpiperidine, a- and §-4- 
amino-, derivatives of (HARRIES and 
ZArT), A., i, 133. 
2:2:6-Trimethylpiperidine-1-carboxylic 
acid, 4-amino-, ethyl ester (HARRIES 
and THOERL), A., i, 133. 
2:2:6-Trimethyl-4-piperidone, § deriva- 
tives of (HARRIES and BAUDREXEL), 
A,, i, 134. 
Trimethylpiperidylcarbamic acid, esters, 
and their salts (Harries and 
BAuDREXEL), A., i, 182. 
a- and 8-Trimethylpiperidylcarbamides 
(Harries and Zart), A., i, 133. 
2:6:8-Trimethylquinoline, 4-hydroxy- 
(SpArTH), A., i, 453. 
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aBy-Trimethylvaleric acid, 8-hydroxy., 
and its re ester (WiLisTATTER and 
Hatt), A., i, 432. 
aBy-Trimethyl-5-valerolactone, and its 
derivatives (WILLSTATTER and Harr), 
A., i, 432. 
Trional, detection of (Sancuez ; 
ScHAMELHOUT), A., ii, 440. 
Trioxy-W-cryptopidene, and its disemi- 
carbazone (PERKIN), T., 773.: 
a83-Triphenyl-y-benzylbutan-y-ol (Ors. 
KHOFF and Zive), A., i, 205. 
Triphenylearbinol, binary equilibria of, 
with phenols and amines (KrEMANN 
and WLK&), A., ii, 458. 
Triphenylmethane, ¢riamino-, use of 
sulphite derivatives of, as indicators 
(GUARESCHI), A., ii, 348. 
4-bromo-4’:4”’-dinitro- (HANTZSCH and 
Hern), A., ii, 254. 
chlorothiol- (VorLtANDER and Mir. 
TAG), A., i, 271. 
nitro-, absorption and constitution 
of the coloured alkali salts of 
(Hantzscu and Hern), A., ii, 254. 
Triphenylmethane colouring matters, 
absorption and constitution of 
(Hantzscu), A., ii, 255. 
vat reduction products of (WIELAND), 
A., i, 355. 
Triphenylmethyl phenylsulphamide. See 
Tripheny]methy|thiolaniline. 


sulphamide. See Triphenylmethyl- 
thiolamine. 

aK (VorLANDER and Mrrrac), 

-, i, 270. 

thiochloride. See Triphenylmethane, 
chlorothiol-. 

thionitrite (VoRLANDER and Muir- 
TaG), A., i, 271. 


Triphenylmethylthiodiazobenzene (Vor- 
LANDER and Mirras), A,, i, 271. 
Triphenylmethylthiolaniline (Vor- 
LANDER and Mirrac), A., i, 271. 

ay a Raney ee 
(VoRLANDER and Mirraa), A., i, 271. 
Triphen lmethylthiolmethylamine, and 
its oe es (VORLANDER and 
Mirras), A., i, art. 
Triphenylmethylthiol-o- ww % (Vor- 
LANDER and Mirrae), A., i, 271. 
ay mma eg acid, and its 
derivatives (RicHTER), A., i, 73. 
aye-Triphenylpentane-ae- -dione, B-mono-, 
and “~ bromo- (KOHLER and 
Jones), A., i, 533. 
Triphenyl-N-phenylnitrene (STAUDIN- 
yay MrescHER, and ScCHLENKER), 
A., 586. 
aBy- e © Fee aB8-diol, we . 
acetyl derivative (OréKHOFF), A 
205. 


. Tropic acids, preparation of (McKEnziE 


INDEX OF 


3:5:5-Triphenylthiazolid-2:4-dione 
(BeckER and Bisrrzycxi), A., i, 
207. 

a8é-Triphenylvaleric acid and 5-hyd- 
roxy- (MEERWEIN and Dorn), A., i, 
24. 

a8d-Triphenylvalerolactone (MEERWEIN 
and Dorm), A., i, 24 

2:4:5-Trisbonzeneazoglyoxaline 
GHER and Pyman), T., 237. 

Trithymylorthosulphurous acid, and its 
derivatives (RICHTER), A., i, 74. 

Tri-m-tolylorthosulphurous acid, and 
its derivatives (RicHTER), A., i, 74. 

Troostite, formation of, in carbon steel 
(PorTEVIN and Garvin), A., ii, 
194. 

Tropeines, physiological 
(Cusuny), A., i, 507. 
Tropic acid, resolution of, and its salts 

(Kine), T., 476. 
methyl ester (WiIsLIcENUS and BIL- 
HUBER), A., i, 19. 


(Far- 


action of 


aud Woop), T., 828. 

Truffles, gaseous products of the putre- 
faction of, and odour (GUARESCHI), A., 
i, 114. 

Truxillic acids (STOERMER and Forr- 

STER), A., i, 444. 
constitution of (SToBBE), A., i, 329. 

Truxone, constitution of (SToBBE), A., 
i, 329. 

Truxones (STOERMER and FOERSTER), 
A., i, 444 

Trypsin, action of, on caseinogen and o 

fibrin (Eprg), A., i, 469. + 
detection of (Woop), A., i, 102. 

Tsuga canadensis (hemlock), tannin of 
MANNING and NIERENSTEIN), T., 
662. 

Tsuginic acid, bromo-, and its deriva- 
tives (MANNING and NIERENSTEIN), 
T., 664. 

Tungsten, Rintgen-ray spectrum of 

(SIEGBAHN), A., ii, 488. 
influence of certain substances on the 
absorption of light by thin layers 
of (HampurcgsR, Ho.st, LEty, 
and OosTERHUIs), A., ii, 383. 
process for making filaments of 
(Gross), A., ii, 100. 
colour reactions of (BARBIERI), A., i, 
549. 
Tungstic oxide, reduction of (DAvis), 
A., ii, 194 
salts, precipitation of organic bases 
by (GUGLIALMELLI), A., ii, 305. 
isoTungstic acid (BARBE), A., ii, 234. 
Turgite. See Turite. 


Turicine and its salts, properties of 
(Goopson and CLEWER), T., 931. 
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Turite (PosNsak and Merwin), A., ii, 
235 ; (SPENCER), A., ii, 236. 

Turpentine, Finnish, constituents of 
(AscHAN), A., i, 336, 337. 

Tyndallmeter for examination of dis- 
perse systems (ToLMAN and VLIET; 
ToLMAN, REYERSON, VLIET, GERKE, 
and Brooks; ToiMan, VLIET, 
Pierce, and DovcuHerty), A., ii, 
180. 

Tyramine. 
hydroxy-. 

Tyrosine, estimation of, in proteins 
(Jouns and Jones), A., ii, 88. 


See Phenylethylamine, p- 


U. 


Ultra-microscope, slit, use of the (KING), 
A., ii, 102. 

Ultramicroscopic particles, measure- 
meut of the size of (WELLS and 
GERKE), A., ii, 187. 

Unsaturated compounds, ultraviolet 
absorption speetra of (Lry), A., ii, 
178. 

bromination of (WoHL), A., i, 198. 

condensation of (Prins), A., i, 128, 

organic, nature of the linkings in 
(GARNER), A., i, 377. 

Uranium, relation between radium and 
(BENRATH), A., ii, 443. 

Uranium compounds, triboluminescence 

of (SteMssEN), A., ii, 346. 
Uranyl nitrate, ionisation of solutions 
of (GémEz), A., ii, 181. 
hexahydrate, crystallography of 
(QuERCIGH), A., ii, 469. 

Uranium estimation :— 

estimation of, in carnotite (SCHOLL), 
A., ii, 451. 

estimation of, in steels and in ferro- 
uranium (KELLEY, MgyeErs, and 
ILLINGWORTH), A., ii, 248. 

Urea, oe of (PHILIBERT), A., ii, 

374. 

estimation of, volumetrically (GoLsE), 
A., ii, 203 

estimation of, in blood and serum 
(GRIGAUT and GuéERIN), A., ii, 304. 

estimation of, in urine (FoLIN and 
Youncsure ; SUMNER and Bopan- 
sky), A., ii, 304. 

See also Carbamide. 

Ureas. See Carbamides. 

Urease, action of (BARENDRECHT), A., i, 
604 


toxic action of (CARNoT and GERARD), 
A., i, 462. 
Ureides of substituted aminonaphthol- 
sulphonic acids (HEYMANN, DRESSEL, 
KorHE, and OssENBECK), A., i, 601. 
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Ureometer, with a variable capacity 
reaction bulb (BoyEr), A., ii, 375. 
Ureter, pharmacology of the (Macuzt), 

A., i, 299. 

Urethane, physical properties of aqueous 
solutions of (RicHARDS and Pa- 
LirzscH), A., ii, 97. 

Urethanes, substituted, action of am- 
monia and amines on (DAINS,GREIDER, 
and KipwELt), A., i, 400. 

Uric acid, estimation of, in urine 
(Morris), A., ii, 175 ; (FoLrn and 
Wv), A., ii, 438. 

separation and estimation of, in urine 
(TELLE), A., ii, 123. 

Urine, influence of thymol-chloroform 
on the chlorine content of (HALVER- 
son and Scnvutz), A., i, 235. 

disintegration products of quinine in 
(NIERENSTEIN), A., i, 236. 

difficultly reducing sugar in (Berne), 
A,, i, 471. 

vitamines in (MucKENFvuss), A., i, 
54. 

human, excretion of silicic acid in 
(GONNERMANN), A., i, 365. 

Urine, analytical methods relating 

to :— 
colour reactions of (SkUTETzKY and 
Karten), A., ii, 356. 
detection of acetone in (MAyER), A., 
ii, 304. 
detection of albumin in (STEwarrt), 
A., ii, 88. 
human, diazo-reaction of (Firrn), A., 
i, 608 , 
detection of emetine in (Marre), 
A., ii, 307. 
detection of formaldehyde and hexa- 
methylenetetramine in (U1z), A., ii, 
436. 
detection of sugars in (LIEBERs), A., 
ii, 301. 
detection of trinitrotoluene in (TuTIN), 
A., ii, 82. 
estimation of acetone in, nephelo- 
metrically (Issociio), A., ii, 304. 
estimation of albumin in (Simon and 
PaGEt), A., ii, 123. 
estimation of lead in (DENis and 
Minot), A., ii, 372. 
estimation of nitrogenin (PITTARELLI), 
A., ii, 424, 
by Kjeldahl’s method (Fouin and 
Wricnt), A., ii, 371. 
estimation of quinine in (BAUR and 
REVEILLET), A., ii, 437. 
estimation of sugars in (SJoLLEMA), 
A., ii, 84; (Crrron), A., ii, 122. 
estimation of urea in (Fouin and 
Younesurc ; SUMNER and Bopan- 
Sky), A., ii, 304. 
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Urine, 
to :— 
estimation of uric acid in (Morris), 
A., ii, 175; (Fotin and Wo), A., 
ii, 438. 
separation and estimation of uric acid 
in (TELLE), A., ii, 123. 
estimation of urobilin in (MARcCUSSEN 
and HANSEN), A., ii, 124. 
Urobilin, estimation of, in urine (Mar- 
CUSSEN and HANSEN), A., ii, 124. 
Urson and its salts (DopcE), A., i, 92. 
Uzarin, extraction of, from the root of 
Gomphocarpus (KOFLER), A., i, 492, 


analytical methods relating 


V. 


Valency, theory of (KoHLWEILER), A., 
ii, 21; (LacomMBLE), A., ii, 224; 
(Lancmurr), A., ii, 506. 

Stark’s hypothesis of (Jacoss), A., ii, 
58. 

centres of (HinsBErc), A., ii, 505. ; 

physical nature of (Kosse), A., ii, 
408. 


isomerism. See Isomerism. 

polar and non-polar (Dz), T., 127. 

subsidiary (EPHRAIM), A., ii, 284, 
286, 287, 291. 

Valentine, Lasii (NEUMANN), A., ii, 
332. 

Valeraldehyde, y-hydroxy-, and its de- 
rivatives (HELFERICH), A., i, 386. 
r-Valeraldehyde, conversion of, into /- 
amy] alcoho] (NEUBERG and RINGER), 

A., i, 56. 

Valerdiacetonalkamine. See 2:2-Di- 
methy]-6-isobutylpiperidine, 4-hydr- 
oxy. 

Vanadium, estimation of, in steel (Kxi- 
LEY, WILEY, BoHN, and WRIGHT), 
A., ii, 481. 

separation of, from aluminium (WENG- 
ER and VoGELsON), A., ii, 524. 

Vanilla, in the potato plant (v. Lirr- 
MANN), A., i, 373. 

Vanillin, pre aration of (CONFECTIONERY 
INGREDIENTS, LrpD., MATTHEWS, 
KiNG, and Kang), A., i, 592. 

Vanillylamine, and its hydrochloride 
(Nxwson), A., i, 544. 

Vanillylidenedeoxybenzoin (Sincu and 
MazvumpeER), T., 824. 

Vapour, device for introducing, into 
gas (ZEITFUCcHs), A., ii, 59. 

Vapour density, chart for reading mole- 
cular weights and (Harris), A., ii, 
410. 

Vapour density apparatus, Victor 
Meyer’s, modified (Romo), A., ii, 
319. 
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Vapour pressure, determination of, from 
reaction velocities (TRAUTZ), A., ii, 
55. 
apparatus for determination of (Mor- 
TON), A., ii, 448. 
equation for (Topp and Owen), A., 
ii, 495. 
variations in (HERZ), A., ii, 184, 218; 
(CARBONELLI), A., ii, 316. 
of metals (RicuArvs), A., ii, 266. 
at very high temperatures (RUFF 
and BERGDAHL), A., ii, 265. 
of solids, theory of (STERN), A., ii, 219. 
relation between, and of super- 
cooled liquids (BouTaric), A,, ii, 
390. 
Vegetables, carbohydrates in (BusoLr), 
., i, 564. 
enzymes of (FaLK, McGuirz, and 
Biount), A., i, 426. 
Velocity of coagulation, théory of 
(FREUNDLICH), A., ii, 52. 
of colloidal solutions (Kruyt and VAN 
ArKEL), A., ii, 140. 

Velocity of crystallisation (PADOA), A., 
ii, 51. 

Velocity of diffusion (FRANK), A., ii, 
100; (BAUER), A., ii, 393. 

Velocity of nitration of phenols in 
ethereal solution (KLEMENC and EKL), 
A., i, 122. 

Velocity of reaction, determination of 

vapour pressure from (‘TRAUTZ), 
A., ii, 55 

in gases (HERZFELD), A., ii, 503. 

in solutions (TRAUTZ), A., ii, 327. 

Velocity of sound in gases, and their 
density (BRAUER), A., ii, 495. 

Venoms. See Poisons. 

Veronal, detection and estimation of, in 
viscera (RICHARDS), A., ii, 375. 

Vicia sativa (pea), dietary properties of 
(McCotLum, Simmonps, and Par- 
sons), A., i, 186. 

Vicine, constitution and properties of 
(WINTERSTEIN), A., i, 501 ‘ 
Vinyldiacetonamine oxalate (EVEREST 

and Rogerson), T., 591. 

Viridine, relation of, to andalusite 
(Wt Fine), A., ii, 238. 

Viscera, detection and estimation of 
cocaine, heroine, and veronal in (RIcH- 
ARDS), A., ii, 375. 

Viscosimeters, calibration of (BINGHAM 
and Jackson), A., ii, 268. 

Vitamines, studies on (DuTcHER and 

Cotitatz ; DutrcHER and FRANCE), 
A., i, 106; (DurcHEr), A., i, 507. 
action of ultraviolet light on (ZILVA), 
_ A., i, 461. 
ae and urine (MucKENFUuss), A., 
1, 54. 
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Vitamines, fat-soluble (DRUMMoND), A., 

i, 362, 363 

water-soluble, in plant tissues (Os- 
BORNE and MENDEL), A., i, 510. 

of yeast (BACHMANN; SuciuRA and 
Benrpicr), A., i, 613. 

biological test for (WILLIAMs), A., i, 
463. 

Vivianite, colour changes in (WATSON), 
A., ii, 110. 

Vogtite, crystallography of, from acid 
steel-furnace slags (HALLIMOND), A., 
ii, 517. 

Volatility (Rurr), A., ii, 317. 

Volcanic explosions (SABATINI), A., ii, 
162. 

Volume, molecular (EPHRAIM 

Mic#eEL), A., ii, 268. 
specific, of gases at low temperatures 
(Mewss), A., ii, 319. 


and 


w. 


Walden inversion (KaARRER and KAASE), 
A., i, 570. 
Water, electrification of (Lors), A., ii, 
497. 
electrification and rate of diffusion 
of, through collodion membranes 
(Logs), A., ii, 399. 
specific heat of (NARBUTT), A., ii, 95. 
effect of electrolytes on the tempera- 
ture of maximum density of 
(Wricut), T., 119. 
polymerisation of (RicHaRps and 
PAuitzscH), A., ii, 97. 
surface-tension of (HARKINS and 
Brown), A., ii, 221. 
vapour, surface condensation of 
(SCHERINGA), A., ii, 269. 
emulsification of, by means of lamp- 
black (Moors), A., ii, 324. 
lecture experiment to show the ab- 
sorption of gases by (FICHTER), 
A., ii, 22. 
absorption of chlorine by (WOLMAN 
and Ens.ow), A., ii, 197. « 
effect of a film of oil on absorption of 
oxygen by (STEPHENSON), A., ii, 
extraction and estimation of dissolved 
gases in (RICHARDSON), A., ii, 167. 
adsorption of metallic salts from, by 
glass (ScHERINGA), A., ii, 64. 
chemical analogy between ammonia 
and (CramiciaN), A., i, 68. 
Water of crystallisation, optical proper 
ties of (BRIEGER), A., ii, 37. 
loss of, by salts (GUARESCHI), A., i, 
382. 
Conductivity water, preparation of 
(CLEVENGER), A., ii, 490. 
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(o-Xylene, Me: Me = 1:2; m-axylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 


Water :— 
NATURAL WATER :— 

graphic representation of the chemical 
composition of (Ductovx), A., ii, 
519. 

estimation of the reaction of (Ti1L- 
MANS), A., ii, 477. 

Potable or drinking water, analysis 
of, by electrical conductivity methods 
(Ko.rHoFF), A., ii, 76. 

Rain-water, hydrogen selenide in 

(KARRER), A., ii, 23. 

nitrogen compounds in (SauTT and 
DorRance), A., i, 116. 

analyses of (TRIESCHMANN), A., i, 
511. 

River-water, composition of varieties 
of (GREAVEs and Hirst), A., i, 116. 


! 


Sea-water, effect of sea salt on the 
pressure of carbon dioxide and | 
alkalinity in (Pripgavux), T., | 


1223. 


solubility of calcite in (WELLS), A., | 


ii, 512. 


analyses of, from the Argentine | 
coast (CorTI and ALVAREZ), A., | 


ii, 61. 


Spring and mineral waters from | 


Bagnoles-d-l’Orne, radioactivity 
of (LoisEt), A., ii, 489. 
from Banff, Alberta, analyses of 
(ELwortHy), A., ii, 72. 
of Canada, radioactivity of (SaTrEeR- 
Ly and E.worrny), A., ii, 41. 
of Colorado, radioactivity of (LEs- 
TER), A., ii, 6. 
of Rio Hondo, analyses of (Corr1), 
A,, ii, 72. 
apparatus for the collection of gases 
in (Hack1), A., ii, 421. 
Water analysis :— 
analysis of (Bapo, BrRNAOLA, 
Mazza, and Dasso), A., ii, 118. 
estimation of barium in (FROBOESE), 
A., ii, 370. 
estimation of carbon dioxide in (KLUT; 
CzENSNY), A., ii, 297. 
estimation of chlorides in (HERBIG), 
A., ii, 425. 
estimation of iodides in (BAUGHMAN 
and SKINNER), A., ii, 349. 
estimation of nitratesin (FREDERICK), 
A., ii, 371. 
Water pump. See Pump. 
Wax, bees’, from South Brazil (Gapa- 
MER), A., i, 466. 
Waxes, animal and vegetable (WEIN- 
HAGEN), A., i, 114. 
Wavellite (WueErry), A., ii, 162. 
Weighing, by the method of single de- 
flexion (Brinton), A., ii, 461. 


Weighing, errors in, due to surface con- 
densation (ScuERINGA), A., ii, 269. 
Weights, molecular, determination of 

(vAN LaAar), A., ii, 461. 
by the freezing-point method 
(Prins), A., ii, 360. 
by measurement of the lowering 
of vapour pressure (W RIGHT), T., 
1165. 
chart for reading vapour density 
and (Harris), A., ii, 410. 
Wheat, nutritive value of kernels of 
(OsBORNE, MENDEL, Ferry, and 
WAKEMAN), A., i, 298. 
effect of manganese salts on the growth 
of (McHareve), A., i, 375. 
antagonistic action of iron and man- 
ganese on the growth of (Torrinc- 
HaM and Beck), A., i, 510. 
estimation of acidity and amino- 
nitrogen in (SWANSON and TaGvue), 
A., ii, 176. 
Wollastonite (Fercuson and MEerwiy), 
A., ii, 459. 
Wounds, treatment of, with Carrel- 
Dakin solution (OrTo), A., i, 365. 


x. 


Xanthates of quaternary ammonium, 
sulphine, and  iodonium bases 
(FERRER), A., i, 258. 

Xanthodiacetic acid, amide of (AHL- 
qvist), A., i, 435. 

Xenon, solubility of, in liquids (v. 
ANTROPOFF), A., ii, 511. 

m- and p-Xyleneazo-8-naphthylamine, 
and their derivatives (NoRMAN), T., 
674. 

2-as-m-Xylidino-p-benzoquinone (H. and 
W. Supa), A., i, 80 

Xylose, preparation of, from maize cobs 

(Monroe), A., i, 386. 
acid fermentation of (FRED, PETERSON, 
and DAVENPORT), A., i, 612. 
a-d-Xylose, crystallography and optical 
properties of (WHERRY), A., i, 65. 

Xylyl nitrate, dinitro- (Strng), A., 591. 

p-Xylylarsinic acid, 4-nitro- (Jacoss, 
HEIDELBERGER, and Rox), A., i, 50. 

Xylylene nitrate, nitrohydroxy-, di- 
nitro-, and dinitrohydroxy- (STINE), 
A., i, 590. 

3-o-Xylylhydrazine, and its derivatives 
(FRANZEN, ONSAGER, and FAERDEN), 
A., i, 47. 

Xylyloxyacetic acids, and their salts 
(GLuuD and BrEvER), A., i, 402. 
m-5-Xylyl propyl ketone, 2:4:6-tri- 
hydroxy- (KARRER), A., i, 593. 


ek. 


' 
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Yeast, action of, on acetaldol and on 
citral (NEUBERG and Kers), A., i, 
119. 

formation of acids by (Boas and 
LEBERLE), A., i, 508 

action of, on aldehydopropionic acid 
(NevBERG and RINGER), A., i, 56. 

antibolin and metabolin of (VAHLEN), 
A., i, 613. 

fermentation of carbohydrates by 
(ABDERHALDEN), A., i, 109. 

catalase activity of (v. Ever and 
Bux), A., i, 425; (v. EvLer and 
LauRIn), A., i, 614. 

enzymatic power of (Bokorny), A., i, 
370. 

effect of alcoholic extracts of, on the 
activity of the yeast enzyme 
(ABDERHALDEN and SCHAUMANY), 
A., i, 108. 

invertase formation in (v. EULER and 
SvANBERG), A., i, 614. 

effect of acidity and alkalinity on 
fermentation by (v. EvLER and 
EmBERG), A., i, 302. 

growth of, in tanning liquors (ASAI), 

A., i, 57. 
effect of acids and alcohols on (Bo- 
KORNY), A., i, 108 

nitrogenous constituents of (MEISEN- 
HEIMER), A., i, 370. 

nutritive value of the proteins of 
(OsBoRNE and MeEnpDEL), A., i, 
420. 

vitamines of (W1LLIAMs), A., i, 463 ; 
(BACHMANN; Suciura and BENE- 
pict), A., i, 613. 

cell-free, kinetics of fermentation by 
(MeyeruorF), A., i, 57. 

estimation of nucleins in (LuBsEN), 
A., ii, 124. 

Yeast juice, adsorption experiments with 
ccc, and Fopor), A., i, 

69. 

Yohimbine arsenate, chloroarsenobehenol- 
ate, methylarsinate and phenylarsinate 
(GRUTTEFIEN), A., i, 549. 

* Yttrium, atomic weight of (KREMERS 
and Hopkins), A., ii, 466. 
mixed metal, preparation and proper- 
ties of (Hicks), A., ii, 27. 
separation of, from erbium (WICHERs, 
Hopkins, and BALK), A., ii, 27. 
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Zeolites, exchange of bases in, in neutral 
salt solution (Zocn), A., ii, 470. 

Zine, occurrence of, in the animal organ- 

ism (DELEZENNE), A., i, 187. 
in oysters (HintNER and WIcH- 
MANN), A., i, 421. 
absorption and emission spectra of 
(Dearte), A., ii, 126. 
reversed spark spectra of (MASHIMO), 
A., ii, 125. 
electrolytic deposition of (McINTosH), 
A., ii, 45. 
Zine bases (zincammines), thermal de- 
composition of (EPHRAIM), A., ii, 
284. 
Zine sulphide, adsorption of, by colloidal 
copper sulphide (ScHERINGA), A., ii, 
367. 
Zine estimation :— 
estimation of, as sulphide (FaLEs and 
Ware), A., ii, 246. 

estimation of, in aluminium alloys 
with copper and iron (HoLMSEN), 
A., ii, 429. 

estimation of, in foods (BIRCKNER), 
A., i, 420. 

estimation of, in presence of lead 
(Nyman), A., ii, 427. 

estimation of, in zinc dust (EDWARDS), 
A., ii, 478 

Zine dust, estimation of 
(Epwarps), A., ii, 478. 

Zine ores, extraction of gallium and 
germanium from (Foce and JAMES), 
A., ii, 344. 

—— are spectrum of (VAHLE), 
A,, ii, 3. 

Zirconium alloys, analysis of (TRAVERS), 


zinc in 


A., ii, 300 

Zirconium oxide, purification of 
(Puiuuips), A., ii, 195. 

alkali sulphates (RosENHEIM and 


PiyskEr), A., ii, 291. 
basic sulphates (Hauser and HErz- 
FELD), A., ii, 290. 
Zirconyl basic chromate (VENABLE 
and GILks), A., ii, 29. 
Zirconium estimation :— 
estimation of (STEIGER), A., ii, 82; 
(NicoLarpor and Reciape), A., ii, 
170, 482. 
Zirconium minerals (LEE), A., ii, 115. 
analysis of (Travers), A., ii, 300. 
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Page Line 
i. 216 bottom 


Page Col. 
i. 780 


ii. 1210 i. 


ii. 1337 
ii. 1390 ii. 


Page Col. 
i. 326 


ii, 934 ii. 
ii. 1079 


Page Line 
i. 357 15 
i402 1 
i, 559 13 
ii. 261 138 
ii, 263 24 
ii. 312 20 
ii. 327. 7* 
ii. 351 15 
ii. 445 = -3* 
ii. 446 = 7* 
ii. 529 15* 


16 
8-10 


for “antipyrine ” read ‘‘1-phenyl-3-methyl-5-pyrazolone.” 


ERRATA. 


Vou. XCII (Apsrr., 1907). 


Sor “‘m.p. 240°” read ‘‘m.p. 204°.” 


Vou. CIV (Anstr., 1913). 


| for “* Nitrous oxide” read ‘‘ Nitric oxide.” 


Von. CVIII (Ansrr., 1915). 


- for ** Nitrous oxide ” read ‘‘ Nitric oxide.” 


the entry ‘“‘ behaviour of various substances with (PANZEk), 
A., i, 326,” should be transposed to line 19 (under 


nitrogen dioxide). 


Vou. CXVI. (Asstr., 1919). 


», *‘Brener” read **‘ BREUER.” 


‘© Eric Dopprett Evans” read ‘‘ Entc DoppRELL EVENS.’ 
‘*ten” read ‘‘ two. 
» ‘Apert Noyes” read ‘ Witttam A. Noyes, jun.” 


” 


» ‘Kircnor” read ** KircHuor,” 


ecT 


i LANGHAUS” read ‘* LANGHANS.” 
», **ZEPFEL” read ** ZIPFEL.” 
**Horsu” read ‘*‘ Horscn.”’ 


99 
after ‘‘421-73°” insert ‘‘ on the platinum resistance scale.’ 


Sor ‘‘ chloroform” read * iodoform.” 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


Tue object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- . 
pendent value, Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 


CXVI. il. 34 


2 


Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and ite only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,), phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,0,, ferric oxide. 

14, In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,*CH,°CH,I a-iodobutane, CH, ne ‘CH, “CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most cmvomtenti repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; co aie 


cH, OH HsScn- cao or CH, CH, CHMe-CHMe:CH, 
should be termed By-dimethylpentane not methylethylisopropyl- 
methane, and OEE >CH- CHOCO ts or CH,*CHMe-CHMe-CO0,H 


should be termed af-dimethylbutyric acid, not a8-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 
paraflins or hydrocarbons of the C,Hon,2 series of the form 
CH,°[CH,],°CH,, &e. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suflix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,-C:CH,. 

17. Distinguish all hydroxy] derivatives of hydrocawbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in o/ have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &c. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &ec., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (OEt),C,H,*CO,H, instead of diethy!lproto- 
catechuic acid ; and a-acetoxypropionie acid, OAc*CH Me’CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatectiuic acid by 
ethyl, thus, C,HEt,(OH),-CO,H, and not C,H,(OEt),*CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),°CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts, 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilino-acrylic acid, NHPh:CH:CH:CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,8, P, and the remainder alphabetically. 
_ 26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 


(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pre for CH,*CH,°CH,, Pr® for CH(CH,),, Ph 
for O,H,, Py for C,H,N, Ac for CO-CHg, and Bz for 
CO-C,H,. 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 


a “Br is 2 : 5-dibromobenzenesulphonic acid ; 


wd 

Me 
( NH, is 3-bromo-o-toluidine-5 sulphonic acid. 
Oe 


29. In representing the constitution of derivatives of other ‘closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 
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30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34, Abstractors are expected to read and correct proofs carefully, 
and to ch»ck all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*.* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 8 prop ginally by P 


